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CORRECTIO 


For years we and others have been publishing coeffi- 
cient of utilization tables which grossly underrated the 
STAR. 
tables were low, but not until the completion of special 
studies by our illuminating engineers did we realize that 
ue have actually been underrating the STAR up to W. 


It is time to set the record straight. 


We have suspected for some time that our 


Ky using the interflection method new tables have been 
caleulated which, as shown by actual tests of existing 
STAR installations, closely approach the performance 
of the STAR. 
published in our recent Catalog 50-B, a copy of which 
will be sent you on request. Note that the room factor 


These tables given below have been 


ix different from that used in the old tables. 


The new tables show an average error of 5° low. The 
old tables were found to be 30 to 40°) low. The STAR 
has not been redesigned. It is the same as it has always 
been. The big difference is that fewer units are required 
to light a given reom area at a given level than has 
heretofore been thought necessary. This is extremely 
important, since it means that installations of this 
superior luminous-indirect fluorescent luminaire will 
compare more favorably in cost with installations 
of direct-indireet open-bottom louvered units. We 
show below an example of the per-luminaire saving 


possible. 


NEW COEFFICIENT OF UTRIZATION 
75 TABLES FOR THE STAR 
63-%% 
Geom fester = lenge + } 
’ 2 Length X Width 
Coiling 80% 70% 
Floor 30% 30% 
Side 
Room Factor 
68 65 62 $5 33 
02 62 57 $3 49 45 


TESTS OF EXISTING STAR INSTALLATIONS 
AGAINST THE NEW TABLES 

Existing Installation Kr Colcvloted | Meawred | % Error 
Clessroom 42 317 33.5 5 
Classroom 53 39.0 40.0 2 
Classroom 39 20.8 234 
Classroom 68 424 450 6 
Classroom 68 28.3 29.1 3 
Office 61 38.3 38.5 ! 
Electrical Power 

leborotory 7% 


Wakefield Brass Company 


VERMILION, 


To produce 40 footeandles initially in a room 
22’ x 12. Ceiling 80°), side walls 50°, 
floor 15°). Using two 40W standard cool white 
lamps per unit. 

Old tables: 21 STAR units indicated. 
New tables: 16 STAR units indicated. 
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03 57 45 43 39 
$2 45 39 39 
0.5 48 40 34 34 29 3 
32 26 27 23 
1.0 32 23 18 20 1s . 
2.0 08 0s 07 04 
Floor | 10% 10% 
| 36 34 48 
02 Sa 5) 48 44 4} 
03 50 46 42 40 36 a 
os 44 38 33 32 28 et 
0.7 38 31 25 27 22 
1.0 30 22 17 19 
2.0 08 os 07 04 
— = 
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Lighting matched the job 


LIGHTING GANT 


STOP minimums 


An Ohio school posed this problem: “Provide more 
than just adequate illumination levels at a reasonable 
operating and maintenance cost”. Minimums 
were not adequate! The eyesight of second graders 
was concerned. 

Westinghouse lighting produced these results: 
“Up to 75 foot-candles even on cloudy days’. That's 
well over minimum! What's more, this level is 
easily maintained. 

Everything in the room was considered a working 
part of the lighting plan. Louver shielding prevents 
dust and dirt from collecting. Slimline reduces main- 


tenance headaches; and there are no starters to replace. 
Matching Westinghouse lighting rece i 
with your visual requirements is our business. That's 
why it will pay you to investigate Westinghouse light- 
ing. Send for B-5254, Westinghouse Electric Corpo- 
ration, P. O. Box 868, Pittsburgh 30. Pa. J-04288 


you can SURE.. if irs 
Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland 
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In lighting, there’s always something new ... whether it is a fixture, 


a light source, a technique, or an idea that can be employed in the infinite 


variety of applications through which lighting serves the public. 


To help illuminating engineers to know the latest answer to this 


perennial question, LES. regional Sections and Chapters held 391 local 
meetings last year. Their prime purpose was to keep members informed of 


the ever-changing tools with which they practice their profession. 


The scheduled presentations and informal discussion at these meet- 
ings contribute to achievement of the Society's dual objective—‘advance- 
ment and dissemimation of knowledge of the art and science of illumina- 


tien.” 


Illuminating Engineering Society 


1860 Broadway, New York 23, New York 
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We feel sure you want to 
have as soon as possible 
your own personal IES 
member copy of the... . 


New Second Edition 


IES 
LIGHTING 


HANDBOOK 


Check the Handbook’s value to you, look over the 
@ 987 pages . . . beautiful maroon binding @ 655 photos, drawings, lighting tables, charts 
@ 18 technical reference and application sections @ Complete index fully cross-referenced for quick 


© Complete appendices furnishing all kinds of 
data you use regularly @ Manufacturers’ product section 
A brand new library copy of the Handbook has been sent to the Chairman of every |.E.S. Section and Chapter. 


Every Society member has the opportunity to fully examine the new volume . . . to handle it . . . to check over the sec- 
tions of particular value to him. Now you can see for yourself how readable and useful is this new book; how much 


improved are the new larger photographs on finer quality paper. 


The Second Edition, IES LIGHTING HANDBOOK cannot be matched for its thorough, authoritative information 
on all phases of lighting art and application. For anyone to whom lighting is the whole or part of the daily work, the 


new Handbook is an extremely valuable working tool. 
Price only $5.50 for one copy to 1.E.S. members, if you have not already ordered at the pre-publication price. 


To — ILLUMINATING ENGINEERING SOCIETY : Order Now— 
1860 Broadway, New York 23, N.Y. : 
: Over half the first print- 
Send promptly my —_ copy of at the special» ing of the new IES LIGHT- 
member price for one copy at saving me over the reguler $8.00 price. . 
. ING HANDBOOK has al- 
C) My chect [money order) enclosed. C) Bil me. - ready been ordered. We 
Please Print : believe seeing the book 
will stimulate sales of 
° others. Better order your 
Address copy now! 
City Zone State 
Compeny Position : 


Now That You Have Seen ee | 
= 
| 
: 
1G 
apl 
i 
x 
a 
q 
4 
a 
4 


Views and Opinions 


Basic Education 
In Illuminating Engineering 


its relation to the recognition of illuminating 
specialists as registered professional engineers 


THERE ARE only a few colleges which offer a 
basic course in Illuminating Engineering conducted 
on a high technical level. The result is that most 
graduates do not qualify as Lighting Application 
Engineers, nor do they have basic knowledge of 
photometry, photocell characteristics, ete., which 
finds application in many other fields of engineer- 
ing. These are, however, the men who sometimes 
qualify as electrical engineers for a professional 
engineering license, and may thus practice Illumi- 
nating Engineering, possibly with adverse results. 


ON THE OTHER HAND, practical lighting ex- 
perts frequently have difficulty in qualifying as 
Registered Professional Engineers, except in those 
few states where they can obtain specific registra- 
tion as Illuminating Engineers. 

IT IS my feeling that, in order to approach the 
goal of professional registration of Illuminating 
Engineers, serious attention should be given to the 
basic education in this field, on an advanced tech- 
nical level. 

LET US FIRST examine where such a basic course 
in Illuminating Engineering fits in a college cur- 
riculum. To be specific, let us consider some fea- 
tures of the usual curriculum offered. As a rule, 
there is a basic course in experimental and ana- 
lytical physies—an excellent modern text is Lemon 
and Ference Analytical Experimental Physics, 
University of Chicago Press, offered in the sopho- 
The following table shows how the 
commonly used subdivisions of such a_ physics 


more year. 


course correspond to the various branches of engi- 
neering training, enabling the student to progress 
from essentially qualitative knowledge to quantita- 
tive mastery of the basic elements: 
Mechanics Applied 
Heat Engineering Thermodynamics 
Sound 
Electricity and Magnetism Electric Cireuit and Field 
Theory 
Illuminating Engineering 


Engineering Acoustics 


Light and Opties 
FROM the above, it is clear that without training 
in Illuminating Engineering the curriculum would 
have an obvious defect. It is also apparent that a 
basic course in Illuminating Engineering should be 
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broader than Lighting Applications. It should train 
one in the principles of light measurements on 
which the definitions of photometric quantities are 
based. This fundamental knowledge should enable 
the student to appreciate and discuss the problems 
of automotive lighting, aircraft lighting, design of 
optical and photometric measuring equipment and 
to work with lighting installations. 


IT WOULD be quite useless to present a course of 
the above described type of architects. For these, 
the course in Lighting Design should devote most 
time to laboratory in a model room where walls and 
fixtures can be changed, and to work on smaller 
models. The remainder of such a course could be 
spent on basic definitions of photometric quantities, 
elements of vision, and lighting computations 


AT FIRST, the above described course for electrical 
engineering majors sounds like a fair deseription 
of a series of advanced courses in [humination and 
applied Opties. My experience, however, has been 
that it is possible to offer on a senior (or junior) 
level a single basic course in Illuminating Engi- 
neering which would cover all of the essential 
features described above. Students who have sue- 
cessfully completed such a course were able to 
assist me in the development of some photometric 
equipment and were also able to enjoy lectures on 
fairly advanced topics. 


THE CHIEF difficulty in having a course of the 
above type offered in an Electrical Engineering 
department is that the majority of its faculty is 
not sufficiently familiar with the subject to really 
The only 


recommend in this situation is to have more highly 


enjoy teaching it. remedy that I can 
technical leetures with demonstrations delivered 
at various schools under the auspices of engineer- 
ing societies, the Physics Department, Engineers’ 
Club, Sigma Xi, ete. Such a program of lectures 
would be of interest to the I.E.S. as well as to the 
manufacturers. Continued efforts in this direction 
should also lead to wider student interest and stu- 
dent membership in the I1.E.S 


THE DEVELOPMENT of high technical level 


courses in Illuminating Engineering in colleges, to- 
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yether with sertes of lectures by invited speakers, 
would effectively raise the general level of informa 
tion on this subject. This in turn would create 
greater interest in and appreciation of this field of 
engineering serenee, resulting ultimately in wider 
professional reeognition by other engineering 
vroups, not merely as an art but as a branch of 


enyinerring 


THE AUTHOR believes that, unless serious steps 
are taken in the near future to implement the above 
suggested educational program, courses in Illumi 


nating Engineering will disappear from the ranks 


Unity in Engineering 


IN THE INTERESTS of real unity in the engi 
neering profession | would like to submit the fol 


lowing thoughts for consideration 


HAVE BEEN member through all erades, and 
continuously since college, of one of our larger 
te how al ties have also been a state section 
president and contributed to committees and pub 
leations. [It should be evident then that | am not 
interested in sabotaging the value of our technical 


ies 


HOWEVER, to many of us, the erving need for 
engineers today is one paramount society that will 
truly represent all qualified engineers both profes 
sionally and technically at local, national and inter 
national levels. It should be an integrated society, 
amd not merely a banding together of existing 
societies into a federation which neither represents 
all qualified engineers nor permits direet and 
demoeratic eleetion of officers and directors by the 


individual members 


MANY of us in the grass roots are disappointed in 
the four unity plans (A, B,C, D) so far proposed 
ind would like to see at least one other plan con 
sidered. We are also disappointed that the individ 
ual members have had littl or no opportunity to 
study all plans, compromises or worthy minority 


hleas 


APPARENTLY the Exploratory Group in_ its 
report of December 1950 expected individual mem 
bers to have ample opportunity to express their 
ideas on unity. This does not seem to have been 
done generally and many of us feel that we are 
being foreed to consider plans that could be im 
proved for the benefit of engineers. T have written 
the Exploratory Group on this and snegested that 


each individual member of at least the fifteen 
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of required courses in electrical engineering cur- 
ricula of progressive colleges. All that will then 
remain will be lighting application courses for 
architects, and the advanced research in physical 
opties A large gap between these two fields of 
activity would exist, and there will be no one 
trained to fill the gap. This prediction, however 
glum it may appear, deals with reality ; the author 
has observed that some of these trends are already 
in evidence 
GS. Timosnenko, Professor and Head of 
Department of Electrical Engineering 
University of Connecticut 


national societies that make up the Exploratory 
Group be polled to learn his wishes after he has had 
ample opportunity to study all plans, compromises 
and worthy minority ideas. Among the latter there 
is an admirable plan (called Plan E) that has been 
submitted by the Florida Section of American Soei- 
ety of Civil Engineers. Unless engineers can be 
sure of what they want there will always be dis- 
satisfaction and disunity 
AT A VERY recent regional meeting of the Ameri- 
ean Society for Engineering Education, at which I 
spoke on the unity situation, | was surprised to 
learn of the vital interest this large group of engi- 
neering educators had in the subject; of their al- 
most unanimous dissatisfaction with the Plans A, 
B, C and D; and their desire for more information 
and a better integrated plan to consider. A resolu- 
tion was passed unanimously to that effect and for- 
warded to the national A.S.E.E. secretary. It 
turned out that only five out of the group had seen 
or heard much about the four plans before my talk 
They were also keenly interested in having a plan 
that would be a real integration of technical and 
professional interests and one in which the indi- 
vidual could vote directly for its officers and direc- 
tors 
I AM interested in real unity and not further 
disunity. I intend toe support wholeheartedly any 
plan that the majority of engineers favor. Some of 
us want to be sure, however, that engineers have 
adequate opportunity to express their wishes on 
the plan they want. Such can hardly be done with- 
out a poll, or if they are told it must be one of the 
four plans or nothing 
T. H. Evans, Dean of Engineering 
Colorada Agricultural and 
Vechanical Colle qe 
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Indoor-Outdoor Living 


BY NIGHT AS WELL AS BY DAY — Architectural planning and 
engineered control of both natural and artificial light provide 
a luminous environment which brings indoors, visually, much 
of the outdoors, to be enjoyed both by night and by day. 


N OUR CLIMATE (Grand Rapids, Michigan 

we spend an overwhelming part of our existence 

indoors, to the extent that I believe the interior 
looking-out viewpoint in a home is 90 per cent im- 
portant as compared with exterior appearance. And 
I have always felt that good contemporary design 
could produce a much more satisfactory interior- 
exterior relationship. Enclosure has become a filter 
between exterior and interior environments and 
from this viewpoint a house becomes something 
more than shelter from the elements. 

One of the new architectural concepts of housing 
is the technology which has permitted glass walls 
making the exterior view a part of the interior. 
This has worked very well in daylight hours, but 
with glass 
methods of lighting it has not succeeded at night. 


vertical surfaces and conventional 

In designing the luminous environment of my 
own home, the desire was to bring, visually, as 
much of the interesting outdoors as possible into the 
interior at night as well as by day. Even with very 
modern design and large glass surfaces, this can be 


Author Architect Grand 


Rapids, Mich 


Grand Rapids Store Equipment Co 
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By KENNETH C. WELCH 


~the only time most of us 
(particularly us males) can enjoy this interior- 


completely lost at night 
exterior treatment. In the design of this house, it 
was my aim to produce a geometrical distribution 
of enclosure, with engineered control of both day- 
light and night-time brightnesses, which would per- 
mit the enjoyment at night-time of the pleasing 
exterior private view, with a planned informality 
of landscape. 


Sky Brightness Control 


In daytime, not only is the exterior view brought 
indoors, but by means of unusual controls, bright- 
nesses of the sloping ceiling are held as close to that 
of the sky as possible. The slope of the ceiling and 
planting beneath the window sill both figure in the 
technique. 

The main feature of the house is an insulated 
glass wall with a 28-inch-high sill, with about eight 
feet of glass above this for the whole 62-foot length 
of the south facade. The ceiling slopes from the 
bottom of a cove 8 feet high upward and outward 
to a height of 10 feet at the glass wall. Valances 
and spandrels are eliminated and, accordingly, the 
sloping ceiling picks up a component of sky light, 
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Brightness is reflected to the ceiling but is shielded from 

normal viewpoints in the room 


materially increasing the overhead interior bright 
ness in the daytime 

The south rooms are kitchen, combination dining, 
music and living room and a separate main bed 
room, all with the sloping ceiling. This sloping 
ceiling, continuing outward and upward as the 
solar control overhang, gives a feeling of unlimited 
spaciousness. The living room, 14 feet wide be 
tween the book wall and sill, seemingly extends, 
when draperies are open, 100 feet down the hill 
where the large trees begin. The glass area in the 
main south rooms is over 50 per cent of the floor 
area 

The cold room, servant's suite, storage passage 
and combination sleeping room-study or guest room 
are on the north side. There is no glass on the west 
wall and only one small “look out” panel in the east 
wall. The two glass panels from wall to wall and 
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The brightness of the immedi- 
ate landscape determines the 
interior daylighting control 
through ceiling reflectance. 
Direct sunlight does not enter 
the room from April through 
August. 


*LOOK-OUT* GLASS DIRECTS 
DIRECT BRIGHTNESS TO BOOKSHELVES 
SKYLIGHT 


~ INDIRECT 
LOUVERS ILLUMINATION ~ 


DIRECT 


MKLUMINATION 


North bedroom windows are designed for light only. Sills 
are 6 feet high, affording privacy. 


to the sloping ceilings, in the servant's room and 
study-bedroom, have 6-foot-high sills. This affords 
privacy, the high-silled windows being designed for 
light only 

Another concept was that exterior glass areas 
should be for light or light and view, not for venti- 
lation. Hence, all glass is fixed and air is taken in 
through weather-proof louvers with filters below the 
sills or in exterior walls. These openings were kept 
small and weather-tight, and any possible infiltra- 
tion is controlled. The house can be almost hermeti- 
cally sealed, when this is desirable. 

Direct sunlight never enters the room from April 
through August. Sky brightnesses during this pe- 
riod may reach a peak of 3000 footlamberts. The 
reflected light from the planting, ete., brings ceil- 
ing brightnesses up to about 2000 footlamberts, an 
almost 1 to 1.5 ratio. 
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Downlights indoors give a level of 
3-5 ft-c. Floodlights mounted on roof 
highlight trees and shrubbery (see 
photo). With brightnesses indoors 
and outdoors about balanced, the 
exterior view becomes a part of the 
living environment. 


Window Control 


With the tools and materials which modern in- 
dustry has given us, it seems to me it should be 
possible to create easily a completely glass wall or 
change it to a draped wall, or shield at will any 
portion desired. We should be able to adjust lou- 
vers and draperies to any desired point to control 
brightness and spatial environment. Draperies in 
most homes have become primarily a decoration. 
More often they keep light out rather than fune- 
tionally control it. 

In this house, draperies provide an interesting 
decorative effect, but this was only incidental. Their 
first functions are, when drawn, to insulate the 
glass wall and to provide shielding where required. 
The draperies are individually controlled in such a 
manner that they may be pulled around to the side 
walls, leaving the glass wall fully exposed; or sec- 
tions may be pulled to whatever portion of the win- 
dow it is desired to shield. There are no spandrels 
or valances, since these would introduce patches 
of low-brightness, perhaps 10 to 20 footlamberts, 
into the direct line of vision, and spoil the carefully 
engineered brightness ratios. 


Night-time Control 


As can be seen in the photos, the night-time tech- 
nique, from the standpoint of brightness ratios, 
makes a completely reversed picture with the trees 
bright against the dark sky. Combined with the 
great seasonal changes we have in Michigan, this 
makes for a great variety of exterior-interior ap- 
pearance. Life is never environmentally monoton- 
ous in a truly functional modern home. 

Downlighting — standard Alzac reflectors with 
standard I. F. 15-watt lamps with a 45-degree cut- 
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Draperies can be drawn to cover the whole window wall 
or any part of it, if so desired. They are individually 
controlled for maximum convenience in adjusting. 


off — has been used in the living room, recessed in 
the ceiling and shielded on the window side to avoid 
reflections. The aperture of the downlights is 514 
inches and about five footcandles of general light- 
ing is provided for “social lighting,” namely con- 
versation, eating and music. 

Portable lamps, largely decorative, are closed at 


the top, recommended practice notwithstanding, so 
that they do not produce any brightness on the 
ceiling. Such bright patches on the ceiling would 
be reflected in the sloping glass wall, causing veil- 
ing glare and fogging the exterior view. 


This is important, since the exterior view is 
“brought indoors” at night also. A battery of twelve 
PAR-38 150-watt floodlights and spots are mounted 
on the roof to illuminate the outdoor area. Bright- 
nesses are balanced with those indoors, so that by a 
reversal of the daylight technique, interior-exterior 
living is extended to the evening hours, in all 
seasons. 
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Light from « 40 watt fluorescent lamp in a recessed, glass 
shielded luminaire is reflected by the white door and 
plaster wings, Uluminating steps and entrance 

. 


Fashions in 


“ AN IT BE used in the home !"” That query 
was made in the first sentence of a study 
on residential fluorescent lamp applications 

published in ILLCUMINATING ENGINEERING in Sep 

tember 140. Twelve vears later, the answer is an 
unequivocal yes! 


The increase in fluorescent lamp life and effieien 


A variety of reflector designs for two-lamp 20., 25-, or 
40-watt tubes provide fluorescent lighting for the home 
workshop, laundry and other utility areas. 


Fluorescent 


By MYRTLE FAHSBENDER 


ey, the improvement in colors, and the additional 
sizes and shapes of fluorescent sources since 1940 
have been contributing factors in the growing ac- 
ceptanee of fluorescent lighting. The greatest im- 
to the accelerated acceptance of 
(1) bet- 
ter and less ornate luminaire styling, (2) lumi- 


petus, however, 
fluorescent lighting in the home has been 


naires created for a variety of locations and seeing 
conditions, (3) the use of plastic and glass diffusing 


media for shielding, and (4) the decorative fashion 


Cornice lighting around three walls and a slimline lamp concealed across the 
bookcase adds a decorative and distinctive air to this living-dining room. Portable 
lamp and pin-hole downlighting over the table are from incandescent sources. 
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A 40-watt lamp for a double 

bed, or a 25-watt for a single 

bed properly installed on the 

wall behind a valance board 

provides comfortable light 
for reading in bed. 


In remodeling, the pantry 
and the kitchen became one 
—linked by continuous 
counter space and fluores. 
cent lighting behind twin 
window valance sections. 


Fluorescent lighting for decorative accent! Tubes under 

the mantel shelf give emphasis to the summer foliage, 

andirons and panelling, while the graceful pediment atop 

the breakfront is silhouetted against the glow of a single 
fluorescent tube. 


The bay-picture window at 
night continues to be a cen- 
ter of interest because of 
the luminous effect from 
the glass curtains created 
by a slimline tube mounted 
on the wall. The rather 
dark wall and limited dis- 
tance from the top of the 
valance to the ceiling—nine 
inches—-necessitates a 
closed top valance. 
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Lighting to enhance the color, pattern and texture of wall area and drapery is 

produced by a wall-to-wall valance. Two 72” slimlines (end-to-end) may be lighted 

independently to create variety of effect. The installation shown is balanced by 

an identical valance across a large window at the opposite end of the room, and 
both are supplemented by incandescent lamps in portables. 


ereated for slender lines of light from coves, cor 
nieces and valances 

Sinee 140, lighting specialists have become more 
ognizant of the fact that a great many of the 
working areas and decorative features in the home 
are lineal in character. It is not surprising to find 
fluorescent lamps actively used over the sink and 
work-beneh, at each side of a mirror, under kitchen 
abinets, in coves, and behind valance and cornice 
boards for continuous lighting effects 

Many have come to accept the one-hundred per 
cent-fluorescent-lighted kitchen, utility room and 


bathroom. The majority of homemakers, however, 


All light sources shielded by attractive glass for greatest 

eye comfort One 32-watt and one 22-watt circular fluo- 

rescent tubes in the ceiling unit combine with 15-watt 
tubes at the mirror for general and local lighting. 


continue to desire a combination of incandescent 
and fluorescent lighting in the living room, dining 
room, and bedroom. 

In 1952, we no longer question whether the fluo- 
rescent lamp can be used in the home. It is being 
used. Twelve years’ experience has proved the 
tluorescent lamp to have advantages over any other 
light source in certain locations and for the attain- 
ment of certain desired effects. On these pages is a 
diversified collection of pictorial proof that fashions 
in fluorescent are popular from the entrance to the 
work-bench, for lighting that is utilitarian or 
decorative 


Lines of fluorescent lighting from shielded ceiling and 
wall units are placed to provide general and local illumi- 
nation. On the ceiling opposite the windows, an identical 
unit (two 25-watt tubes) is located over the refrigerator 
work area. Photo courtesy Parents’ Magazine. 
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HEN THE OWNERS of the home de- 

VG scribed here embarked on a program of 

improving the appearance and comfort of 
their recently-acquired home, like many other 
couples they were entirely unaware of the major 
contribution that good, up-to-date lighting would 
make in its living comfort, convenience and appear- 
ance. They had completed major repairs and re- 
decoration in the dining room without any thought 
of replacing the old “eyesore” type of bare-bulb 
lighting fixture. Later on, a lighting counselor 
finally convinced them that a comparatively small 
investment in lighting equipment would pay large 
dividends in enhancing their enjoyment of the re- 
decorating investment. The results were far be- 
yond their expectations. They could not imagine 
that one modest two-lighting-effect luminaire and 
one fluorescent channel placed in a window niche 
(see Fig. 2) could accomplish such wonders. 

A few months later, it was time to think about 
redecorating the living room. Because of the dining 
room experience, this time advice was sought early 
in the planning. This 14’ x 18’ living room pre- 
sented architectural as well as lighting problems. 
It had a framed 18” x 24” opening through the 
stairway at one end (for what purpose no one could 
imagine). This opening was 41% feet above the floor. 
Another wall (shown in Fig. 1) had five-foot-high 
bookeases built into each corner, flanked by two 
small, high windows. These provided little day- 
light, were diffieult to drape, and complicated the 
solution of the lighting problem. Hence they were 
plastered over, as was the framed opening on the 
opposite wall. (If the picture in Fig. 4 seems high, 
it is because it is covering this replastered section.) 

The lighting problem included the usual ones of 
adequately providing for reading in four or five 
places in the room, plus a comfortable background 
of light for viewing television. Formerly there had 
been only two possible reading spots, and these 
most inadequate. In the average living room one 
would expect to provide local lighting with port- 
able lamps properly selected and placed. However, 
this room was unusual in that the furniture ar- 
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Living Room Relighting 
With Applied Structural Forms 


By AILEEN M. PAGE 


The relighting of this living room was first- 

place winner of the 1951 contest conducted 

by the Cleveland Section of 1.E.S. for “My 
Most Interesting Lighting Installation. 


rangement made it very difficult to solve the local 
lighting problems by the use of portable lamps. 
There were no end tables in the room and only one 
place where a lamp table would have been suitable, 
decoratively. The davenport was placed snugly 
between the bookcases, leaving no room for either 
table or floor lamps. There were two upholstered 
chairs in the room. The more comfortable of these 
was placed near one end of the picture window for 
good daylighting. Although a floor lamp had for- 
merly been used by this chair it did not look well 
and there was not room enough to place it in a 
visually comfortable position at the back corner of 
the chair. These difficulties suggested some form 
of solution that would depend upon structural ele- 
ments already in the room or that could be appro- 
priately added. Reflector lamps suggested them- 
selves because of their compactness and ability to 
deliver recommended reading levels of light at dis- 
tances of several feet. However, for comfortable 
brightness ratios between visual task and surround- 
ings a generous amount of general lighting was also 
needed. Therefore, the function of a ceiling unit 
was most important here. Similarly it was impor- 
tant that the ceiling and walls have reflectances of 
not less than 70 per cent and 50 per cent respec- 
tively. The fxture selected was a semi-indirect one 
with a twenty-inch shallow ceramic glass bowl, de- 
signed for use with five 60-watt lamps. Its eleven- 
inch suspension from the ceiling assured a good 
distribution of light and a comfortable brightness 
relationship between fixture and ceiling (Fixture 
120 to 350 ft-L; ceiling above it, 380 ft-L max). It 
provided, with the help of a white ceiling and light 
grey (50% RF) walls an average of nearly ten 
footcandles on a 30” plane. 

The principal problem in the room was the daven- 
port wall. The position of the bookeases suggested 
their being continued up to the ceiling and across, 
to form the top of a cornice to shield fluorescent 
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Figures 2 (left) and 3 (above) 


Figures 6 (left) and 7 (above). 
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Description of Photographs 


Lack of light for reading at the davenpo Fig 


ghting 


n improving the quality and fiexit + f lighting 
Detail of the ftir! shting howr i g 3 A 
asymmetric reflector on the inner row of lamps it 


creased the value of light for reading The other row 


lamps. Two rows of 40-watt lamps were used, two 
lamps per row, separately switched. An asym- 
metric reflector was placed behind the inside row to 
increase the amount of light at reading levels (see 
Fig. 3). An eight-inch-deep board fastened to the 
bottom of the shelf shielded the lamps from room 
positions. A simple moulding strip fastened to the 
wall and another strip on the back of the shielding 
board was all that was needed to hold in place two 
four-foot sections of lightly etched clear plastic to 
give this soffit-like unit a more finished effect. 
Standard warm lamps were used in the reflector 
while de luxe warm were put in the row which 
lighted the wall and the greatly-prized ancestral 
portrait. 

It was desirable to balance the davenport cornice 
with a similar effect at the opposite end of the 
room. A sixteen-inch setback from the hall door to 
the main part of the wall offered an opportunity 
for a 9'5-inch-deep cornice in line with the door- 
way. Two 40-watt de luxe warm fluorescent lamps 
were mounted end-to-end on the ceiling close to 
the back of this cornice. Because of the sixteen- 
inch distance from cornice to wall there was not the 
usual “hot spot” which is apt to be disturbing when 
viewing a television set placed directly beneath a 
cornice or valance. The brightness of the wall just 
above the set was only 29 footlamberts. Maximum 
brightness just below the cornice was 45 ft-L, while 
the cornice face measured 5 ft-L, with the ceiling 
fixture lighted. 

The 915-inch depth of the cornice and its dis- 
tance out from the wall (16 inches) provided space 
to conceal two 150-watt reflector lamps, one to light 
the small upholstered chair in the corner and one 
to light the piano (see Figs. 4 and 5). For the 
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watt 
lirected at book positions in the two 
which 


n Fig 2. is always lighted for reading to reduce 


lamp 


chairs directly beneath nown 


trast between book brightness and surrounding 


latter, a spotlight lamp provided an average of 30 
footeandles on the music sheet. It also lighted the 
wall above the piano for a comfortable three-to-one 
brightness contrast between it and the music, A 
tloodlight lamp in a swivel socket was fastened close 
to the ceiling above the small upholstered chair. It 
was shielded from other room positions by the 
cornice board, and provided 28 footcandles at book 
position. 

Thus far in the planning the davenport, one 
chair, and the piano had been lighted to 20 foot- 
candles or better. There remained two more chairs, 
located at each end of an eight-foot picture win- 
dow beneath which was a six-foot sill-high radiator, 
Because these chairs were placed very close to the 
wall and in line with the ends of the window it was 
possible to design a special valance with deeper 
“boxes” at the ends, and to mount in these, 75-watt 
R-30 reflector flood lamps. These boxes were made 
deep enough (10") to shield the lamps from all 
seating locations in the room, and were constructed 
so as to protect the draperies from the heat of the 
lamps. They provided an average of 20 footeandles 
at normal reading positions. From one of these 
positions the reader would face the lighted wall 
behind the davenport; from the other, the lighted 
wall behind the television set. These lighted walls 
plus the substantial general lighting provided by 
the fixture, made it possible to achieve comfortable 
brightness relationships when using the floodlight 
lamps for reading. Book brightnesses averaged 16- 
18 footlamberts, floor 1.5 ft-L, and lower part of 
walls (in the visual field when reading) 3 to 5 ft-L, 
with the light very evenly distributed. 

There are several possible combinations of light- 
ing, so that there may be variation aecording to 
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oeeasion and need. The fluorescent cornices at 
ither end of the room are effective as conversa 
tional lighting, with the fixture added when a 
higher-key lighting is wanted—-or when card tables 
are arranged anywhere in the room. The fixture is 
a necessary addition to the spotlighting whenever 
piano practicing or other close visual work is done 
It also makes television Viewing more comfortable 
shen seated at the recommended distance of % to 11 
feet from the 12'.-inch tube set. At this distance 
the fixture itself is not in the visual field of the 
viewer but its light is helpful in reducing contrast 


between sereen brightness and surroundings 


Putting it all together, the thing that most im 
pressed the Smiths (that really was their name 
was that without rearranging, adding to or sub 
tracting from the furniture, the room seemed much 


larger than before. It was just that one could see 


all of the room and not just the small cireles o 


light around the lamps. Lighting the two end walls 
had the effect of pushing them away, to give more 
room in which to live. It seemed impossible, too, 
that the same furniture could look so much better, 
but it did. Another satisfaction never before en- 
joyed in this room was that of being able to sit 
down anywhere in the room to read with comfort. 
It was more fun to entertain too, because the room 
looked so much more attractive and made everyone 
feel more comfortable. Guests never failed to com- 
pliment them on the lighting — always a satisfac 
tion to a host! Allin all, they wondered how they, 
who pride themselves on having a comfortable, liv- 
able home, and who have purchased most of the 
major electrical labor-saving appliances, could have 
overlooked good lighting for so many years. They 
wondered how they could have stumbled along 
almost literally) with such old-fashioned and 
completely inadequate lighting equipment, without 
realizing any of its inadequacies 


WALL CABINET for holding glass- 
ware and china is lighted by recessed 
luminaires with two 40-watt 4500K 
fluorescent lamps. The mirrored back 
of the cabinet is of light blue glass. 
Shelves are glass. Walls are salmon 
pink. The lighting is controlled by a 
wall switch. Photo courtesy of Detroit 
Edison Company, Detroit, Michigan. 
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\ X TEN experience in the field had indicated 
that certain types of surface-mounted 
luminaires were causing deterioration of 

the building wiring, Underwriters Laboratories 

called in for re-examination all of the surface- 
mounted, glass-enclosed luminaires using filament 
type lamps in a horizontal position. In some in- 
stances this type of equipment is mounted on ceil- 
ings of combustible materials, and there are cases 
where such materials were scorched from the tem- 
peratures encountered in practice. This recall of 
approvals has caused some confusion in the trade. 

It may be well, therefore, to review temperature 

problems in the several different types of inean- 

descent equipment. 

The incandescent lamp produces light as a by- 
product of heat. Therefore, this lamp is the source 
of heat with which we are basically concerned 
Many people have been under the impression that 
short lamp life is the first sign of trouble in case 
of excessive temperatures. This can be true in some 
applications, but is usually not the case in lumi- 
naires for general lighting. Since luminaires of this 
type usually use lamps of 40 watts and up, we will 
assume that the lamps are gas-filled lamps. The 
first noticeable effect of high temperature on the 
lamps is likely to be a blistering of the bulb. At 
the softening temperature, the gas pressure inside 
the bulb usually will exceed atmospheric pressure 
and the bulb will show an outward blister. For 
ordinary glass of the type used in most lamp bulbs, 
the maximum safe temperature is considered to be 
about 375°C. 

In order for high ambient temperatures to have 
a noticeable effect on lamp life, it is necessary that 
the glass approach a softening temperature. Glass 
has a tendency to give off moisture (devitrify) as 
its temperature approaches the softening point, and 
moisture has a very adverse effect on the life of 
the lamp filament. In an effort to remove all mois- 
ture, leading lamp manufacturers exhaust lamps at 
a glass temperature close to the softening tempera- 
ture. So close to softening are the lamps at this 
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Temperature Problems in 
Incandescent Lamp Luminaires 


Temperature Problems in Luminaires 


By REUBEN E. LACERSTROM 


stage, that manufacturers do not draw a complete 
vacuum before filling the bulb with gas, but rather 
“wash out” the air with gas so as not to have too 
great a differential in pressures within and without 
the bulbs. Should you ever see a lamp with a blis- 
tered bulb, look also for the excessive blackening 
and long black strings like spider threads inside the 
bulb which are sure signs of moisture. 

Next in importance, but probably worse from the 
standpoint of nuisance, is a tendency for lamp bases 
to become loose from operating for long periods in 
excessively high temperatures. Where lamps are 
operated in a vertical position base up, this may 
oceur before bulb wall temperatures become eriti- 
cal. The maximum safe operating temperature for 
ordinary basing cement used on the lower wattages 
is 175°C." This is frequently exceeded in lami- 
naires equipped with high-wattage lamps operat- 
ing in a vertical position base up. Therefore, most 
general service lamps of 300 watts and up are 
either based with a high temperature cement de- 
veloped in recent years or equipped with bases that 
are mechanically locked to the bulb. 

The solder contacts of the lamp bases are also a 
possible source of trouble from high temperatures. 
Here, the design of the socket is of greater impor- 
tance than the ambient temperatures in the fixture. 
A loose contact at the center frequently is found in 
sockets of poor design. This results in a high-re- 
sistance contact which can build up temperatures 
over a long period to the point where the solder will 
melt and run. It is possible for the molten solder 
to short out the socket and cause a great deal of 
trouble. Ares can form across the leads which may 
travel back into the building wiring for several 
inches. 

Frequently, the question is asked, “Won't the 
higher ambient temperatures raise the filament 
temperature and thus shorten lamp life?” In 
theory this may be true, but in practice, there is so 
wide a difference between filament temperatures 
and bulb wall temperatures, that the bulb blisters 
and fails long before the high temperature can have 
appreciable effect on filament burn-out time. Also, 
the higher ambients will increase the gas pressure 
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within the bulb which in turn will tend to slow the 


evaporation rate of the filament. In general, higher 


gas pressures result in inereased lamp life, or, in 
higher efficiencies for a comparable life 

In veneral, in the case of gas-filled lamps, the 
hottest part of the bulb is that which is directly 
over the filament. This is caused by the normal 
convection currents inside the bulb, which form a 
For a 


200-watt lamp operating vertically in an ambient 


column of hot gas rising from the filaments 


of 25°C, the temperature of the socket shell is of 


the order of 95°C, that of the basing cement about 
100°C, the points on the maximum diameter of the 
bulb about && °C, the bottom of the bulb about 
oC. while the glass of the neck of the bulb direct 
If we 


operate the same lamp in a horizontal position, the 


lv over the filament will be about 155°C 


point at the maximum diameter of the bulb directly 


over the filament will be about 225°C.* 


Operating Position 

In any general-service lamp, the distance from 
the filament to the base is much greater than the 
distance from the filament to the maximum diame 
ter of the bulb. Therefore, our problem with the 
temperatures of lighting fixtures is much greater 
where the lamps operate in a horizontal position 
than where they operate in a vertical position 
Since all general-serviee lamps maintain their light 
output better when operated in a vertical position 
base up, the reasons for operating them in a hori 
zontal position are all concerned with aesthetic 
an eternal fight to keep vertical 
This factor also frequently dic 


values of design 
dimensions small 
tates the mounting of the fixture directly onto the 
ceiling. whieh means that the hot filament, about 
2500 C. is sometimes only 2 inches to 3 inches be 
low a ceiling which may be of combustible material 
Further, the hot spot on the bulb, as high as 225°C, 
may be but a fraction of an inch from inflammable 
material. This calls for careful design to avoid 
trouble 

Some would say that the answer is to ventilate 
the fixture and let the heat out. That this is a 
fallacy in the usual case was proved many years 
ago by Brown and Dows in an LE.S. paper.’ They 
showed that ventilated fixtures were inclined to run 
hotter than non-ventilated fixtures because the 
chimney effect 
trated the heat at the very points where high tem- 
This also causes fix- 


tures to get dirtier than without ventilation since 


caused by the ventilation concen- 
peratures were not tolerable 


the more violent convection currents carry more 
dirt and dust 
Some of the early editions of the National Elee 
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tric Code specified that certain types of fixtures 
must be ventilated. Later, this provision was 
dropped but other construction details were in- 
cluded in an effort to keep temperatures within 
safe limits 

Now, the testing bodies no longer specify how a 
manufacturer shall build his fixtures beyond speci- 
fving certain minimums for structural strength, 
but rather have elected to specify certain tempera- 
Thus, the tem- 
perature of the building wire may not exceed 60° C, 


tures which may not be exceeded 


and the temperature of the metal parts touching 
No part of the 
ceiling over the surface mounted fixtures may ex- 


the ceiling may not exceed 90° ¢ 


ceed 90°C. So long as the manufacturer's product 
meets these requirements, the testing agencies will 
not refuse to approve it because of high tempera- 
tures. Type AF wire must be used in wiring the 
fixture where lamps are operated in a horizontal 
position, and in all incandescent fixtures with 
mogul sockets, 

One way of reducing the temperature of building 
wire without adding bulk to the fixture is to pro- 
vide a dead air space between the outlet box and 
the lamps. This is accomplished by capping the 
outlet box in such a way that the asbestos insulated 
wire must pass through a small bushed hole to make 
junction with the building wire. This will reduce 
A pad of 
asbestos or other insulating material will reduce the 
amount of heat conducted by the metal parts of the 
fixture. This still leaves us with a substantial 


the heat transferred by convection. 


amount of heat in the form of infra-red radiation. 
Infra-red radiation will pass through a dead air 
space, or even a vacuum, but it is effectively re- 
fleeted by aluminum. Thus the combination of a 
reflector, an insulating pad, and a dead air space 
can be used to keep temperatures at the critical 
points within specified limits 

The capping of the outlet box gives several ad 
vantages. The building wires are kept in place in 
the box, the fixture is automatically centered under 
the box, and the stud mounting of the fixture sim- 
plifies installation. It also permits a much shallower 
mounting pan at the ceiling, which is the basic 
reason for having this type of fixture. Where outlet 
boxes are not capped, it must be assumed that the 
temperatures in the outlet box will be about the 
same at those in the space between the pan and the 
ceiling. It cannot be assumed that building wires 
will stay up in the outlet box that is not capped 
Therefore, units which do not provide for capping 
the outlet box are apt to be quite bulky in order to 
stay within temperature limitations 


Recessed equipment for incandescent lamps is 
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considerably more complex than surface mounted 
fixtures. Since it is built-in, it is even more impor- 
tant that this type of equipment be made in such a 
To make 
sure that high temperatures do not cause trouble, 


way as to give trouble-free operation. 


the testing agencies make their measurements with 
the fixture operating in a rectangular box made 
of half-inch lumber, reasonably air-tight, but not 
sealed, and of such dimensions that the inside sur- 
faces of the box are half-inch from the nearest 
point on the recessed portion of the fixture enclo- 
sure. With this arrangement, and with a lamp of 
highest permissible wattage operating in the fix- 
ture, the following temperatures may not be ex- 
ceeded 
1—90° C on any point on the inside surface of the wooden 

test box including points of support and points in 

contact with the frame. 

150° © at any point on the outside of the fixture en 

closure not in contact with the test box. 

200° C on the lampholder serew shell and center con 


contact and on other current carrying parts. 
Recessed Equipment 


In recessed equipment the lamp bulb may be 


operating in a vertical or horizontal position or in 
some position between these two positions. Here 
again, the temperature problems are simplified 


v hen the lamp operates in the vertical position base 


up. The construction of the lamp bulb then gives 
some protection against the rapid transfer of heat 
to the fixture, and permits this heat to be spread 
over larger areas. In this case, the socket tempera- 
Well 


tures become a point of principal concern. 
designed sockets are essential to maintain good elee- 
trical contacts under conditions of high tempera- 
tvre. 

Where lamps are operated in the horizontal posi- 
tion in recessed equipment, the temperature of the 
container becomes a primary consideration because 
of the close proximity of the metal parts of the con- 
tainer to the hottest part of the lamp bulb. Reflee- 
tors and pads of asbestos or other insulating mate- 
rial are important factors in the reduction of tem- 
perature at the hottest points. Here again, the test- 
ing agencies do not specify how the manufacturer 
shall build the equipment, but approve or reject 
the equipment on the basis of temperature mea- 
surements as shown above. 

From a commercial standpoint, recessed lighting 
equipment is much more salable when it is made 
in such a way that it does not permit light to leak 
onto the ceiling from between the seams in the 
frame or the housing. It is also desirable to have 
these units made as tight as possible so that a 
minimum of dust is admitted via convection cur- 
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Temperature 


rents. Therefore, ventilation is not desirable. The 
equipment may be mounted in material that has 
very low heat conductivity, so it is not good prac- 
tice to depend on very much of the heat to be 
carried away by conduction. The bulk of the heat 
transfer from this type of unit must then, be by 
radiation. 

But the maximum permissible temperature of the 
does not indicate a high 
rate of heat transfer by radiation. Thus, the prob- 
lem of staying within the temperature limits and 
It is so 


outer container (150°C) 


keeping the housing small is a tough one. 
tough that some manufacturers have made their 
recessed equipment with vents in the outer con- 
tainer. It is doubtful that these contribute very 
much to lowering the maximum temperature, and 
the attendant problems of dust in the interior of 
the unit would seem to discourage their use. 

In actual installation, any heat-insulating mate- 
rials which are less than a half-inch from the outer 
container will tend to raise the temperature of the 
enclosure. Since most heat insulating materials 
liable to be encountered in this type of construc- 
tion are not fire-proof, this is a factor which can- 
not be ignored. 

Wiring practice for recessed lighting equipment 
seems to vary with the interpretations of the code. 
Each inspector seems to have a definite idea of 
what the code means, but there is no unanimity of 
opinion. One group requires that the junction box 
serving the fixture be as close to the opening as 
possible ; one requires that a minimum of four feet 
of flex be used between the junction box and the 
fixture; one says that it should be a maximum of 
four feet; one says that the cover of the outlet box 
must be exposed on the ceiling. The advent of 
junction boxes as a part of the fixture was supposed 
to end all these disputes. However, there are addi- 
tional factors introduced here as to the number of 
circuits that are permissible in such boxes. 

Temperature of the building wire is just one of 
the factors involved here, although it is a very im- 
portant one. Since the maximum safe temperature 
for code grade wire is 60°C, that is the maximum 
permissible temperature for wire and insulation in 
any junction box that is served by building wire. 
The accessibility to this junction with the building 
wire is the factor that introduces all the restrictions 
of installation practice. 

Suspended types of incandescent fixtures give 
least temperature problems, Here the lamps usually 
are located at a distance of many inches from the 
outlet box. Fixtures for 
equipped with mogul bases are required to be wired 
with Type AF wire. Only in special cases does the 
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temperature in this type of fixture run so high as 
to cause trouble with this wiring 

The 1000-.watt T-24 bulb, general service lamp 
introduced some special problems when it was new 
The bi-post type of construction used here is one 
that permits the hot filament to be very close to the 
connecting wires at the socket. The sturdy chan 
nels within the bulb are good heat conductors, and 
the first problem came in the design of a socket 
that would maintain good electric contact, and 
would not freeze the lamp to the socket. At the 
high temperatures involved, it was found necessary 
to use special alloys so that they would not lose 
their spring tension Some of these alloys had a 
property of amalgamating to the metal of the lamp 
contact so that it was virtually impossible to get 
a lamp out of the socket when it was burned out 
The solution to these problems left a very serious 


one in that the stranded wire used for fixture 


wiring corroded or erystalized rapidly with the 


high temperature, and the electrical contact was 
broken. Nickel plating the wire did not seem to be 
the answer until one manufacturer tried a stranded 
wire in which each strand was individually nickel 
plated. While heavy plating was helpful, only 
strands of solid nickel proved adequate over a long 
period. This is the only known satisfactory method 
of wiring such sockets 

So long as we use light sources which produce 
light as a by-product of heat, we are going to have 
to consider the factors of high temperature in the 
design of fixtures for those lamps as factors of pri- 
mary importance. However, the laws of heat trans- 
fer are well known and generally understood by 
engineers. The astute engineer will find ways to 
build fixtures to keep temperatures within safe 


limits 

References 
1. Lamp Balletin, LD 1, General Electric May 1946, page 22 
2 Ibid, page 21 
; Brown and Dows, Trensactions of 1 ES No 7. p 284, 1921 


In this issue a new era has arrived in a stream 
lined appearance of Lighting Data Sheets. Since 
1928 the Data Sheets have played a stellar role in 
bringing to designers and the publie honest-to 
goodness installation reports illustrating our Ree 
ommended Practices. Hundreds of architects and 
engineers have become conscious of what lighting 
ean really do through the regular visits of Data 
Sheets into their offiees. Hundreds of lighting engi- 
neers have been able to show customers illustrations 
of types of lighting which they propose. Best of 
all, these illustrations are of “certified” installations 
because they have been carefully screened, mea 
sured and checked for illumination values, bright 
nesses, and reflectances. The range of subject cov 
erage is remarkable: in a recent survey of indus 
trial material published by the Society it was found 
that the Data Sheets covered many processes and 
specific locations which are not covered anywhere 
else in the literature. This is especially helpful to 
designers who have problems they have never be 
fore encountered 

llowever, there is a tendency for all good fune 
tions or services to become commonplace with a 
gradual decline of interest. Change of pace is the 
essence of attraction and interest. Architectural 


magazines have conducted surveys of readership 
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interest. The average busy reader scans a magazine 
looking at the pictures, thus obtaining a “gist” of 
the contents. In view of this the answer becomes: 
marimum pictorial presentation with a minimum 
of words. This idea sounds modern, progressive 
and functional. Actually it is no newer than the 
old proverb: “A picture is worth a thousand words.” 
In view of these surveys, the architectural maga- 
zines are specializing in large dramatic pictures 
and accompanying sketches to give the ideas at a 
glance. Surely the Data Sheets are a “natural” 
for this “new” approach — a large photo, a sketch 
of the lighting concept, a footeandle table, bright- 
nesses, reflectances and colors, and a few words to 
describe the lamp types and equipment catalog 
numbers. Here you have it—a complete design 
and performance report on a single sheet ready for 
the busy architect and designer to appreciate and 
All this has now been put up in an attractive 
streamlined, professionally designed package that 
all our people can be proud to present to their 
public. Let us use to its full capacity this old tool 
in its new form for the maximum benefits to the 
designer and user of lighting 
C_ L. Croven, Technical Director 
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A.LA. Pile No. 31/ 


INSTALLATION AT DON BOSCO HIGH SCHOOL, 1331 WEST BECHER STREET, MILWAUKEE, WISCONSIN 


Lighting a Gymnasium 


LIGHTING OBJECTIVE: To provide lighting suitable for the diversified activities in a high school 


auditorium-gymnasium. 


GENERAL INFORMATION: The gymnasium floor measures 94 x 83 feet. Ceiling height ranges in an 
are from 11 feet at the side walls to 29 feet in the center. The area is used for a wide range of 
activities, for example: basketball conference games, practice games, general gymnasium activi- 
ties, high school theatricals and dances. 


INSTALLATION: Eight continuous rows of especially-designed Daybrite louvered bottom troffer 
units each containing three 96-inch 3500K T-8 slimline lamps operating at 300 ma are combined 
with indirect coves (Daybrite #1270), built into the ceiling, one beside each troffer, with similar 
lamps operating at 120 ma. The system can be switched to provide 18, 35 or 50 footeandles. The 
coves are covered with colored filters to provide a special lighting effect for dances and parties. 
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Lighting a Gymnasium (continued 
Brightnesses are as follows 


sidewalls 15 to 20 footlamberts 


end walls footlamberts 


luminaire louvers 00 to 400 footlamberts 


ceiling (with colored shields footlamberts 


ver coves 


Installed by Staff Electric Co., Milwaukee; architects: Brust and Brust, Milwaukee. 


Lighting data submitted by Thomas B. Dustin, Milwaukee, Wisconsin as an illustration 
of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Before: In typical living areas, 175-300 sq. ft., floor and 
table lamps even of inherent good lighting design fail in 
providing comfortable reading conditions without general 
lighting. This room is equipped with six, each with diffus- 
ing bewl, totalling 1100 watts. As davenport and chair 
are placed, they cannot be appropriately lighted. Furni- 
ture rearrangement was thus basic in the lighting plan, 
and, and proved much better in the living plan. 


Ready-Made Answers 
To Home Visual Needs 


By MARY WEBBER 


ANY factors of late add zest to the work of 

those who are devoted to the lighting of 

homes. The greatest it seems is the recent 
upswing in better luminaire design, particularly in 
ceiling and wall units. The improvement is tremen- 
dous in tasteful appearance, in price range, and in 
designed purpose for a specific lighting application. 
Promising for the needs of the average family, they 
are catalogued by several leading manufacturers 
Only with widely available ready-made luminaires. 
can any but the higher income families ever afford 
even the most basic of lighting’s services. 

In a recent report of the LE.S. Residence Light- 
ing Committee,* some fifteen visual activities, com- 
mon to everyday family living, were described 
the location and extent of the area to be lighted, as 
well as the recommended illumination defined 
When conscientious answers to these realistie prob 
lems are obtained, the overall lighting is also com 
plete for typical 900 to 1200 sq. ft. homes. In addi- 
tion to functional answers there is a livable, flexible 
General Electric Co.. Nela Park, Cleveland, Ohio 


*The Functional Visual Activities in the Home, ILLUMINATING 
Exorvewrtne. Vol. XLV No. 7 (July 1951 
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After: New in the Certified portable family is 
this lamp, 300-watt table type (40 ft-c), under 
25”. A pair serve roading hours well at this end 
of the room. Three of the original portable 
lamps were used, the final five totalling 1200 
watts. Carefully engineered units packaged to 
fit varying window sizes, reduce the cost and 
design hazard of custom-built units, making 
window and wall valance lighting practical for 
average families. (Units available with and 
without front shielding but with complete fit- 
tings for simple hanging faceboard attachment 
and for plug in or permanent wiring.) Twenty- 
two feet (8 25-watt lamps) fit the window open- 
ings and provide general lighting despite top 
covering on one valance (due to height). No 
surface brightness in the room exceeds 120 ft-L. 


and pleasant environment. But the luminaire re- 
quirements are far greater than have been supplied 
in the millions of homes built since the war. 
Generally, these modest homes had ridiculous 
fixture allowances from as low as $7.00 to $30.00! 
A total of seven fixtures was far too common — in 
fact is still an average for all five-room homes. 
Whereas in reality a minimum of twenty surface- 
attached (wall or ceiling in both interior and exte- 
rior), and more often twenty-five to thirty are 
needed. If recessed or custom-built equipments are 
used for any of the applications, their added cost 
(in labor and supervision) rob other locations of 
needed light if budgets must be adhered to. Fixed 
lighting in every room of the home is as much a 
functioning element essential to modern living as is 
its plumbing, heating, daylighting or interior finish- 
ing, and it costs much less than any one of those. 
Rational budgets are in the order of $150.00 to 
$300.00 for $8000 to $20,000 homes (of approxi- 
mately 1000 sq. ft.). 
able luminaires complete the lighting in the same 


About ten to fourteen port- 


area houses 
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Before: Designed for low hanging in dinettes, this 50. 
150w luminaire does nothing to enhance table setting, 
environment or family spirit. 


After: New three-effect, close-to-ceiling types with 
theatre-like spotlighting are now priced for the most 
modest homes. The downlight, giving 15 to 75 ft-c de- 
pending on the lamp for which the unit is designed, with 
an additional 10 to 15 ft-c from four or five 40w lamps 
behind glass shielding make the table usable for games, 
sewing, sorting, etc. Standard 25w fluorescent bracket 
hidden behind shelf trim and plugged into buffet outlet, 
gives many times its cost in delight and usefulness. 
Packaged 66-inch window valance (carpenter-built shield) 
is also lighted. Total lighting installation costs less than 
half that of floor covering. 


Before: The possible light output of 3-socket luminaires 

as small as 12 inches diameter is hardly worth their nor- 

mal low price. This one originally cost as much as its 

more worthy and pleasing replacement. The “popular” 

bedside lamp gives only an impression of light from white 
draperies. 


After: New packaged wall lamps, with R-40 lamps, pro- 
vide 25 ft-c on the book and not in the eyes. Shallow 
ceramic glass forms, simple design, 4. or 5-sockets, sizes 
of 15 to 22 inches across characterize the better func- 
tioning ceiling units for bedrooms. Maximum brightness 
here is 950 ft-L at small areas below lamps (five 60w 
white). In general, a *,. to l-inch spacing between lamps 
and glass instead of the usual ',-inch would create more 
even and lower brightness, greater width of glass afford. 
ing lamp shielding from usual viewing angles. Ceiling 
gloss was removed by a coat of buttermilk. Maroon walls 
were not repainted. Bedspreads are white. 


One of several packaged styles of fluorescent bed lamps, available 

for permanent wiring (for most bed heights, horizontal outlet 53 

inches above floor) or plug-in wiring, with a 25w minimum size for 

20 ftc. Those with semi-direct distribution like this one give 

higher levels of illumination per watt (35 ft-c here) mounted 30 

inches from mattress to lower edge. Prices are comparable to those 
of appropriate bedside table lamps. 
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Kitchen 


Before: The too-small center globe (under 10 inches) and 

recessed sink light use 100w each, give a false impression 

of useful light because of their brightness. A light meter 

registered only 8 ft-c directly under the units and less 
than 2 ft-c on counters. 


After: In better harmony with the cost, appearance and 
efficiency of the planned electric kitchen are fluorescent 
luminaires (usually a minimum of four in the average 
kitchen) located with respect to work centers. Those 
shown represent improved designs and values; use de luxe 
warm lamps (instant start in center unit) and provide 25 
to 40 ft-c at all work locations. Average brightness, on 
plastic covers, 1000 ft-L. Lighting equipment and :n- 
stallation cost the owner less than 10 per cent of that 
for electric kitchen appliances. 


Stove Lighting 


For stove lighting, a custom-made luminaire was pur- 

chased. Metal end plates to hold an open-at-top plastic 

shield (170 ft-L) were attached to a standard unshielded 

bracket for better harmony with ceiling and sink units 

than that supplied by ready-made ones. Equivalent level 

of 30 to 40 ft-c is provided. Outlet height is 60 inches 
above floor. 


For use in the bathroom, glass shields to clip on 1l-inch 
diameter tubular lamps are now packaged. (Clips should 
be wound with friction tape.) These allow change from 
30 to 60w lamps in the brackets attached to the medicine 
cabinet. Further improvement (40 ft-c on face and top 
of head) is gained by addition of an appropriate ceiling 
luminaire located over the front of the wash bowl. 
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Where lighting leadership is alert, many families 
in homes of this class are today experiencing the 
utterly new lighting qualities possible with in- 
formed use of ready-made luminaires. No single 
home can of course illustrate all the excellent new 
designs. The accompanying pictures, however, 
show a fair cross-section of types in the medium 
price range. They were taken in a ten-year old 
home of a newspaper man who feels he and his wife 
made their home ‘‘as new and fresh as today’’ with 
light. 

Relatively few persons have as yet seen the new- 
est designs. Our experience is that when they do 
there is an enthusiastic approval, previously lack- 
ing, especially when their purpose and effects are 
demonstrated. Obviously there is need of educa- 
tion, smart display, convincing demonstration. On 
the charted road of progress is better lighting to 
which our Society members are dedicated, ‘it seems 
to me’’ they will want to express their leadership 
by keeping their own homes in step. 
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THe LUMEN MeTHOD of predicting interior illu 
mination has long been used in designing industrial 
and commercial lighting installations. Pertinent 
efficieney and distribution data for luminaires used 
in such applications are usually available from the 
manufacturer 
However 
seldom been applied. The lighting of a residence 
in contrast to industrial and commercial lighting, 
is vreatly influenced by the styling and furnishings 
of the interior, and by the individual preferences 
of each member of the family. It is not only a 
problem of selecting lighting equipment that will 
supply satisfactory levels of illumination, but also 
one of providing the aesthetic satisfaction and 
decorative effect desired by the family 

Perhaps this, more than any other one factor 
has retarded the use of engineering methods in 
residential lighting applications. However, the 
time has passed when appearance and period styl 
ing must be sacrificed if acceptable illumination is 
to be provided. Today there is a wide diversity of 
residential lhwhting equipment engineered to com- 
bine the art of decorative design with the science 
of illumination 

With this advancement, and with the increased 
interest in adequate hyehting levels in the home the 
need for predicting the probable illumination pro 
vided by various types of luminaires in specified 
intertors becomes more pronounced It is the pur 
pose of this study to furnish data for applying the 
lumen method of lighting caleulation to the field of 


residential illumination 


Selection of Luminaires 


\n effort was made to select a group of veneral 


lighting luminaires representative of the wide 


variety of available designs, and ineluding suitable 
equipment for each type of room in the home. In 
\ pape pr i at Na Tehnical Conference of the 
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A Basis for Predicting 
General Room Illumination in the Home 


in the residential field this method has 
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By PRISCILLA PRESBREY 
EDITH L. BUCHHOLTZ 


Coefficients of utilization for forty types of 

residential luminaires are presented for use in 

the standard lumen method of calculating 

illumination. A table of room indexes adapted 
to residential purposes is also given. 


most cases, luminaires with good lighting charac- 
teristics and acceptable styling were chosen; how- 
ever, several less desirable luminaires have also 
been included because of their present widespread 
use in low-cost or rental housing developments. 


Laboratory Tests 


For most of the luminaires listed in Table II, 
candlepower distribution and efficiency were deter- 
mined in the laboratory, and distribution curves 
were plotted in terms of the rated light outputs of 
the sources. The necessary photometric data for the 
calculation of coefficients of utilization were already 
available for a few of the fixtures 

Consideration was given to the possibility of 
using simulated ceilings in testing ceiling-mounted 
luminaires, as is common practice with commercial 


equipment having an important upward com- 
ponent. Two factors weighed strongly against this 
procedure — the impracticability of making photo- 


metric tests with ceiling plates of four reflectances, 
and the difficulty of determining when the ceiling 
plate should and should not be used. Commercial 
fixtures are either ceiling-mounted or suspended. 
Residential equipment ranges from fixtures mounted 
very close to the ceiling to those hung below eve- 
level over a dining table. with an unlimited num- 
ber of intermediate positions. There is no line of 
demarcation between “ceiling-mounted” and “sus- 
and no eriterion for distinguishing be- 
All of the tests reported in Table II 


were therefore made on the luminaires alone 


pended, 
tween them 


Except in very large rooms, the use of a ceiling 
board has relatively little effect upon the coefficient 
of utilization, as can be noted in any tables showing 
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the same luminaires tested as ceiling-mounted and 
suspended. However, it is obvious that under some 
circumstances there may be an appreciable loss re- 
sulting from absorption by the luminaire of light 
reflected from the ceiling immediately above it. 
Check measurements were therefore made on a unit 
representative of this condition. A large (15-inch- 
square) shallow glass close-to-the-ceiling four-lamp 
fixture was tested with a 75 per cent ceiling plate of 
the same size as the glass, and the coefficients of 
utilization for 75 per cent ceiling reflectance were 
compared with those obtained on the same fixture 
tested without a ceiling plate. The ceiling plate 
lowered the light output of the fixture about 30 per 
cent, but the change. in coefficients of utilization 
was much less. For “J” thrbugh “E” rooms, which 
probably include the great majority of residential 
rooms, the coefficients were the same with and with- 
out ceiling plate, or not significantly different. The 
maximum difference occurred at the “A” end of the 
room index scale, and did not exceed 15 per cent. 
Since the luminaire was chosen as an example of 
the extreme condition of absorption, and since with 
ceilings of lower reflectance the ceiling plate would 
make less change in the coefficients of utilization, 
it seems certain that failure to use a ceiling plate 
could have no significant effect on the accuracy of 
the final results. 


Calculations 


Coefficients of utilization were calculated by the 
conventional Harrison and Anderson method.’ In 
view of the current decorator trend toward dark 
walls and ceilings, it seemed desirable to include 
coefficients for ceilings and walls of lower reflect- 
ances than are commonly given for commercial and 
industrial equipment. Columns for 30 per cent 
ceiling and 50 per cent wall, and for 10 per cent 
ceiling with 50 per cent, 30 per cent, and 10 per 
cent wall, were therefore added to the usual table. 
The direct component factors for these reflectance 
combinations for “very narrow,” “concentrating,” 
and “focusing” distributions were obtained by 
extrapolation of the original Harrison and Ander- 
son data, using the published figures for the com- 
mon reflectances as a guide. 

The direct components of several of the lumi- 
naires tested were so concentrating that it hardly 
seemed appropriate to place them even in the 
“focusing” classification, which is the highest de- 
gree of concentration to which the Harrison and 
Anderson method has been extended. The diffi- 
culty appears to lie in the fact that the other classi- 
fications (based on the percentage of the direct 
component lumens in the 0-40 degrees zone) 


cover 
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a range of only 5 per cent, whereas everything 
above 60 per cent is included in the “focusing” 
classification. Among the “focusing” luminaires 
tested were those with ratios ranging from 70 per 
cent to 95 per cent, and one with a relatively high 
horizontal candlepower which gave a figure of 118 
per cent! In these cases that part of the coefficient 
of utilization contributed by the direct component 
is undoubtedly too low, and calculation by some 
system utilizing the interreflection method would 
give more accurate results.* (This is apparent, for 
example, if the coefficients given for luminaire 29 
in Table II are compared with previously pub- 
lished data on similar projector-lamp equipment.* 
Both sets of figuves are based on the output of the 
reflectorized lamp as 100 per cent.) However, since 
the Harrison and Anderson method is at present 
the system officially recognized by the Society, the 
authors have adhered to it throughout this study. 
Future developments in caleulation methods may 
indicate the advisability of revising some of these 
figures. 

The lumen method is most often associated with a 
fairly large area and a number of sources sym- 
metrically located, whereas most of the residential 
luminaires included in this investigation would 
ordinarily be used singly in a room. However, the 
original Harrison and Anderson work* was based 
on measurements of single-fixture as well as mul- 
tiple-fixture installations. In general the smaller 
the number of luminaires in a room (if svmmetri- 
cally distributed throughout the area) the higher 
their utilization efficiency. Thus a method of com- 
putation designed to represent an average for all 
conditions will give results for single fixtures that 
are on the conservative side 

Another element which may in some cases tend 
to produce slightly higher utilization than is indi- 
cated in Table II is the fact that the Harrison 
and Anderson system is based on a floor reflectance 
of 14 per cent,' a figure which is rather low for 
many modern residential interiors. The effective- 
ness of the floor in adding to the illumination on 
the working plane varies considerably with the dis 
tribution characteristics of the luminaire and with 
the shape of the room, but where the floor covering 
and the furniture are both of high reflectance the 
coefficients of utilization given in Table II may 
again be expected to be slightly low. 

Table I lists room indexes for the sizes of rooms 
likely to be encountered in residential lighting 
practice. The usual table for industrial and com- 
mercial purposes has been extended to include 
lower ceilings and a few smaller rooms, and rooms 
of dimensions not applicable to the home have been 
omitted. 
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Mounting Meight Above Floor — Feet 


For Direct, Semi-Direct, and General 
Diffuse Luminaires 
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bare lamp lumens emitted by the luminaire in the 
upper and lower hemispheres. Efficiencies of lumi- 
naires employing silvered-bow]l lamps are expressed 
in terms of the output of the unprocessed lamp. 

It should be emphasized that these curves and 
data do not represent specific luminaires. In sev- 
eral instances where the candlepower distributions 
were very similar the curves for two or more fix- 
tures have been combined into one. In two or three 
cases where experience indicated that the efficiency 
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of the individual unit tested was not representa- 
tive of the general type of luminaire, the efficiency 
was adjusted to what was believed to be a more 
typical value. In accordance with general Society 
practice in publishing data of this nature, all effi 
ciencies have been rounded off to the nearest 5 per 
cent. For most of the types of fixtures tested, lamp 
size does not significantly affect distribution and 
efficiency, and therefore specific lamp wattages 
have not been indicated in the table. In three spe 
cial cases (luminaire 8, which uses a reflector lamp 
in combination with A-bulb lamps, and 6 and 7, 
each of which has one of its lamps located over a 
center lens) the candlepower distribution and effi 
ciency would be altered by changes in the wattage 
of the lamps. For these three luminaires the distri 


bution, efficiency, and coefficients of utilization 
shown apply only for the lamp wattaves listed in 
the “Light Sources” column 

A few luminaires of relatively concentrating dis 
tribution, most of them designed primarily for use 
over a dining table, are to be found in Table Il (for 
29, and 30). It should 


be noted that for residential equipment with strong 


example, numbers 6, 7, 8, 9, 


concentrating downward components a_ coefficient 
of utilization, expressing average illumination on a 
30- to 36-inch plane throughout the room, has little 
meaning. If such a fixture is placed over a table 
the illumination on the table will be much higher 
than the average value caleulated by the lumen 
method, and in other parts of the room much lower 
Where there is no upward light the footeandles to 
be expected in various locations in the room may be 
more accurately determined by the point-by-point 
method. 

In using Table II, as in using any other coeffi 
cient of utilization table, it is possible to arrive at 
erroneous conclusions by selecting a luminaire on 
the basis of appearance alone. Two fixtures which 
superficially look much alike may vary consider- 
ably in efficiency and candlepower distribution, 
depending on the transmitting and reflecting prop- 
erties of glass or plastic, the efficiency of other re- 
flecting surfaces, position of lamps, size of canopy, 
and so on. Especially is this true of recessed equip 
ment, where the inner construction is not immedi 
ately obvious. It is not necessary that the fixture 
under consideration have exactly the same material 
or the same type of finish as is specified for the fix- 
ture selected from the table; if the lighting char- 
acteristics are similar, the coefficients of utilization 
may be applied. If the luminaire is known to have 
a distribution like one of those shown in the table, 
but to be significantly different in efficiency, the 
coefficients can readily be adjusted in the ratio of 
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Where no photometric data are 


the two efficiencies 


available, selection from the table should be care- 
fully made, with due consideration to all the known 
factors 

As in any illumination calculations, it is neces- 
sary to remember that the result obtained applies 
strictly to an empty room, with ceiling, walls, and 
floor of the reflectances specified. In general, the 
presence of furniture and other objects in a room 


Wall 


reflectance must be judged not by the value of the 


tends to lower the average illumination level 


paint or wallpaper alone, but on the basis of the 
average reflectance of all wall area, considering 
furniture as well as window and door openings 
The average reflectance of the floor floor covering 
and furniture) should be taken into consideration 
if it varies greatly from 14 per cent (see above 
One important factor, maintenance, has been al 
together omitted from consideration in Table II, It 
must be strongly emphasized that the results ob- 
tained by the use of the data will be initial values 
To the 


best of the authors’ knowledge, no specific mainte 


only, with new lamps and clean equipment 


nance information on home lighting equipment is 
available, and conditions vary so greatly that it 
seems futile to hazard any percentage estimates 
Maintenance of room surfaces in the home is ordi 
narily such that changes in their reflectance can 
probably be neglected. However, lamps do depre- 
ciate, fixtures do collect dirt — particularly in the 
kitchen 


gradually deteriorate 


and certain luminaire reflecting surfaces 
Allowance for these factors 


must be made in estimating in-service footeandles, 


Conclusion 


Some limitations will always be inherent in ap- 
plying the lumen method to calculations of illumi- 
nation in the home. Because of the variable colors 
and patterns in wall treatments, fabries, and floor 
coverings, and because of the small and often ir- 
regularly shaped rooms in which the effect of door 
and window areas is relatively great, it is more 
difficult to make accurate predictions than in a 
schoolroom or a large office. To the ultimate con- 
sumer, luminaire efficiency and light distribution 
may never be as important in the selection of fix- 
tures for the home as styling, appearance, and 
personal preference. However, it is the hope of the 
authors that the information presented here may 
prove a useful guide to the illuminating engineer 
and lighting specialist confronted with the problem 
of determining the fixture capacity required for 
specified general lighting levels in various residen- 
tial interiors. 
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Modern Lighting for a Modern Bathroom 


General illumination in this modern bathroom is pro- 
vided by two 72” slimline lamps recessed in the ceiling 
and glass shielded. At the lavatory (in photo left), the 
level is 60 footcandles at face height, with two-lamp 30 
watt fluorescent units over the bowl. The medicine 


cabinets have 75 watt recessed and shielded incandescent 
lamps. 


At the tooth basin (shown in other photo) the level is 
40 footcandles provided by 100-watt incandescent lamps 
in a recessed unit, half inside and half outside mirror, 
controlled by switch beside door. Behind the mirror is 
storage space for dental needs. Lighting inside the linen 
closet is supplied by 15-watt T-12 fluorescent lamps. The 
walls, ceiling and floor are light blue. 


courtesy of Detroit Edison Co., Detroit, Mich. 
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The Evaluation of Visual Comfort Data 
Additional Discussion and Rebuttal on paper by H. L. Logan and A. W. Lange 


(Published April 1952 issue of ILLUMINATING ENGINEERING, pp. 195-205) 


Domina Eperte Srencer*: The authors of this paper are 
to be congratulated on their understanding of two important 
visual facts. The luminous environment in a room is of 
supreme importance in lighting. We are all realize this fact 
today. But in the past, too many formulations of the glare 
problem have ignored the basic facts of visual processes. 

1. The first trouble with previous glare rating systems 
has been that the data cover too small a range. One to 100 
ft-c is not enough. The eye adapts itself over a very wide 
range; and to predict its behavior we must make our 
graphical or mathematical formulation cover a similar range. 
All the Nela Park data cover a very narrow range of bright 
nesses. Moreover, the data have been represented by straight 
lines and rashly extrapolate] — with meaningless results. 
Logan and Lange guard against this weakness. At long 
last, the straight lines have been eliminated. 

2. The second weakness in previous glare ratings has 
been the neglect of the state of adaptation. A value of 
brightness that is glaring at night may be almost unnotice- 
able in the daytime. The Harrison glare rating system suf 
fers particularly from this fault. As a result it predicts 
that an overcast sky would be intolerable. It also says that 
a completely uniform room with high illumination would be 
glaring. Such predictions are not in accord with experiment. 
Logan and Lange recognize the importance of adaptation 
brightness and have gone further than their predecessors 
toward a correct use of this basic visual concept. 

But what is the purpose of this and other glare papers? 
Evidently we want a simple criterion which will allow us to 
predict whether a proposed lighting installation will be 
satisfactory or not. If you want the simplest criterion, take 
the 3:1 ratio. It is easy to apply and it is a safe criterion. 
If nothing in the room has a brightness of more than three 
times the adaptation brightness, visual conditions will be 
excellent. We can achieve the 3:1 ratios by using luminous 
ceilings or by luminous indirect luminaires. 

For these types of lighting, the 3:1 ratio is necessary and 
sufficient. Of course, if one is required to sell small sources 
of high brightness, he can never satisfy the 3:1 ratio. In 
such cases, one must make a more detailed analysis of the 
relation between source size and allowable brightness. This 
is the purpose of the Logan and Lange paper. The point I 
wish to emphasize, however, is that with the best types of 
lighting, we do not need the complicated analysis of the 
Logan and Lange paper. 

There is just one other point on which I should like to 
comment. Our formula for adaptation brightness does 
weight the fovea very heavily, as Logan and Lange say, but 
this is what the experiment says. It is not an extrapolation. 
Note also that this heavy weighting of the fovea applies 
only when the eyes are focused on the glare source long 
enough to adapt to this visual field. If the glare source is 
not steadily imaged on the fovea, the adaptation brightness 
is determined largely by the extrafovea. 


*University of Connecticut, Storrs, Conn. 
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The authors seem to be a little careless in their use of 
the concept of adaptation brightness. We can calculate it 
for many different situations for the eyes adapted to the 
work or for eyes roving at random over the visual field. At 
any instant there is a state of adaptation of the eyes which 
depends upon what we have been doing with them in the 
past. Visual theory predicts quite different responses to 
glare sources for different states of adaptation. If the 
authors would be more precise in stating what the eyes were 
assumed to be adapted to in a jiven investigation, the 
discrepancies which bother them would vanish. 

To summarize, if Wwe have good lighting systems the 
complicated analysis of Logan and Lange is not needed. 
The simple 3:1 ratio is sufficient. But if we have glare 
sources in our rooms, then the Logan and Lange graph 
seems to be a great advance over previous methods of 
analysis. 


H. L. Logan and A. W. Lanes*: The authors appreciate 
Dr. Spencer's discussion and thank her for her judgment 
that “the Logan and Lange graph seems to be a great 
advance over previous methods of analysis” (of) “glare 
sources.” That was the purpose of the paper. 

We regret that Dr. Spencer should confuse the discussion 
with the gratuitous statement that “Evidently we want a 
simple criterion”; and we also regret the unwarranted im 
plication in her statement, “Of course, if one is required to 
sell small sources of high brightness, he can never satisfy 
the 3:1 ratio.” 

Speaking for ourselves we are not interested in a “simple,” 
nor a complex criterion as such. We are interested in the 
truth—-as much of the truth as we can discover. If the 
truth turns out to be complex we cannot, with all due regard 
to Dr. Spencer's interests, feelings and desires, twist it into 
a simple 3 to 1 ratio. The statement is often made that 
“truth is simple,” but scientific investigation of natural 
phenomena has developed the fact that natural truth is 
complex. The truths about the inter action of man’s nervous 
system with natural phenomena are highly complex. The 
most just criticism of our evaluation of data in our paper 
that could be made is that we have over-simplified a very 
complex series of relationships. To carry this simplification 
process to the point of coming out with one ratio — the 
“3 to 1” ratio—is a reductio ad absurdum. 

With reference to the comment about being “required to 
sell small sources of high brightness” we doubt that the 
research workers that gathered the data were ever under this 
compulsion. The fact that the data show that under the 
proper conditions “smal! sources of high brightness” 
comfortable is simply a reflection of the data; and agrees 
with common observation. 

The desire to substitute one blanket ratio would prevent 
the individual engineer from working out a solution that 
fits all the conditions of a job best; and would deprive the 
user of the opportunity to adopt the most economical solu 
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*Authors: Holophane Co., New York, N. Y 


Logan-Lange 


Xe 
} 
¥ 
& 
| 
i 
Fi 
i 
Pr 
a 
- 
4 
| 
"et 
2 — 


efrigerator industry agreew 
ten children families, a 
1 be ad 


An examination of the visual 


imiversaily 
comfort chart 
| to 1 ratios heco necessary at high adap 
the light sources approach 20% of the 
at lower adaptation levels, and 
ratios that indicate the same 
ean run 70 to 1 of higher. In fact, 
f there is one that changes more rapidly than any 
other factor from one side of the comfort chart to the 
other, i he ratios. It hardly seems reasonable to blithely 
telescope all these ratios into one, and then use that as a 

criterion for lighting 

» glad to see Dr. Spencer emphasize again the fact 
the glare source is not steadily imaged on the 
fovea vlaptation brightness is determined largely by 


the extrafovea.” 


by Marshall and 


Connected with this is the fact, pointed out 


Talbot,' and Moon and Spencer? that 


adaptation is another “range” phenomenon. That is, that 
in a non-uniform field eye movements do not necessarily 
According 
to Marshall and Talbot adaptation tends to remain essen 
In 


cause significant transient effects in adaptation 


tially ste » through brightness swings of “2 log units.” 
other words people occupying a work place do not necessarily 
experience continual, or even any change in their adapta 
tion, nor “shock” when their eyes involuntarily pass a light 
ing unit When the changes of brightness people encounter 


are within the “range” limit for the given interior their 
adaptation does not sensibly fluctuate 

An important piece of research stil! needed is one that 
will determine this range of stability for each adaptation 


level 


1. W. H. Marshall and 8. A. Talbot, Recent Evidence for Neural 
Mechaniems in Vision Leading to «a General Theory of Sensory 
Acuity Biological Symposia, Vol. VII, p. 130, Jacques Cattell 
Preas 

2. P. Moon and PD. E. Spencer, The Specification of Foveal Adap 
tation. Vol. 33, No. August 1943 


Luminous Ceiling Demonstrated in Model Kitchen 


This kitchen of a model home uses corrugated white 
translucent acrylic, mounted on a simple frame, below 
the fuorescent lamps to provide diffuse general lighting 
of about 30 footcandiles. The luminous area is 4 feet three 


inches by 8 feet 3 inches and the T-8 30-watt 4500K lamps 
are mounted 10 inches above the three plastic panels, on 
12-inch centers. Photograph courtesy Rohm and Haas Co., 
Philadelphia, Pa. 
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INSTALLATION ON BISCAYNE BOULEVARD, MIAMI, FLORIDA. 


Lighting a Boulevard 


LIGHTING OBJECTIVE: To provide light of white-way proportions on the two outer traffic lanes of ; 
a 4-lane boulevard, using the spill light from the luminaires to illuminate the two inner lanes . 


adequately for parking 


GENERAL INFORMATION: This section of Biscayne Boulevard, extending from Southeast Second 


Street to Northeast Second Street, is the most important boulevard and traffic street section in 


Miami. Not only is this 200-foot-wide area heavily traveled by tourists, but it is also the site of 


major civic pageants and parades. 


LIGHTING INSTALLATION: The relighted section of the boulevard is illuminated by 48 General 


a Electric Form 108 luminaires using 25 000-lumen 20-ampere series filament lamps mounted 29 feet 
a above the roadway on &-foot brackets. The spacing is 120 feet stagyered (240 feet along each 
curb 
Existing pole bases, on which the old shafts were replaced by new octagonal shafts of special 
Union Metal Company manufacture, were utilized. These shafts were designed to withstand 170- 
Pt mile-an-hour hurricane winds 
> 
This system provides an average calculated initial illumination on the traffic lanes of approx- s 
F imately 14 footeandles. Calculations show that these units should provide initially 0.75 foot- 2 
candles spill light on the two inner parking lanes 
(over) = 
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Lighting a Boulevard (continued) 


VERTICAL PLAN 
- 


Lighting planned by R. M. Swetland, Assistant Manager of the Illuminating Labora- 
tory, Lighting Division, General Electric Company. 


Lighting data submitted by R. M. Swetland and R. |. Swackhamer, General Electric 
Company, West Lynn, Mass., as an illustration of good lighting practice and 
to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Work, Vision and Illumination 


RITICAL seeing has assumed major impor- 

tance in the occupational activity of a large 

number of industrial workers. The impor- 
tance of vision for clerical occupations is obvious. 
The increasing involvement of visual functions in 
man’s work and the frequent complaints about eye 
strain and fatigue are directing the interest of sev- 
eral groups of specialists (ophthalmologists, physi- 
ologists, psychologists, aad illuminating engineers) 
to questions of Ulumination and vision. Neverthe- 
less, the advancement of knowledge in this area has 
been less satisfactory than one might have ex- 
pected. 

On May 20-21, 1939, the National 
Council arranged a conference on visual fatigue’ 
with A. Ames, Jr., A. Bielschowsky, P. W. Cobb, 
W. F. Dearborn, D. B. Dill, C. H. Graham, S. 
Hecht, H. M. Johnson, R. A. MeFarland, W. R. 
Miles, F. K. Moss, P. G. Nutting, B. O’Brien, I. 
Stewart, M. A. Tinker, and G. Wald participating. 
The representation of psychological, physiological, 


Research 


ophthalmological and physical competence could 
not have been better. There was an agreement that, 
in spite of the extensive research on vision, no 
satisfactory method for measuring visual fatigue 
existed at that time and that even a precise and 
workable definition of visual fatigue was lacking. 
G. Wald suggested, for this reason, that “we might 
apply ourselves to the simpler and more feasible 
task of measuring the optimal conditions for visual 
performance.” Naturally, one must ask, which cri- 
teria should be used to determine the optimal con- 
ditions for visual work? It seems that the task sug- 
gested by G. Wald is not any simpler than the 
question of visual fatigue but leads back to the 
fundamental problem of how to measure visual 
performance and visual fatigue. This was, indeed, 
the conclusion reached after a prolonged discussion 
and summarized by the chairman, W. R. Miles, at 
the end of the conference: “Our consensus of 
opinion seems to be that several of these methods 
(which were suggested for visual fatigue studies) 
should be combined into a test battery for use in 
any single investigation that undertakes to measure 


A paper presented at the National Technical Conference of the 
Ituminating Engineering Society, August 27-30, 1951, Washington, 
D. C. Authors: Laboratory of Physiological Hygiene, University of 
Minnesota, Minneapolis, Minn 
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visual fatigue in connection with any particular 
work task. We need comparative results on differ- 
ent tests applied to the same subject personnel fol- 
lowing given visual work routines. The general 
picture obtained from a battery of tests by being 
more comprehensive and sampling the performance 
of various types of eye mechanisms should provide 
the basis for later evaluation of the efficacy of in- 
dividual tests. Experimentation in this field should 
not neglect the important datum of subjective re- 
port and it must be remembered that motivation is 
a crucial element in most visual work that is con- 
tinued for long periods of time.” 

To our knowledge, no compiehensive study of 
such type has been undertaken before the confer- 
ence on visual fatigue (1939). Yet illumination 
codes, suggesting or, at least, implying, optimum 
conditions of illumination for various job cate- 
gories were available long before that time. In the 
absence of satisfactory methods for measuring 
visual work and fatigue the very basis of the illu- 
mination codes appears to be open to question. 
Nevertheless, for a period of about 25 years the 
illumination codes were not challenged. It was 
only after the Washington conference on visual 
fatigue that the basis of the illumination codes has 
come under more critical scrutiny 

It seems that the time has arrived to re-examine 
the present situation, the progress which has been 
made since 1939, and the possibility of re-evaluat- 
ing the older material in the light of the recent 
progress. This is the purpose of the present article. 
However, it is not intended to be a complete review 
of the literature and the various approaches which 
have been used for the study of visual work and 
illumination will be illustrated by reference to 
selected studies. 


Trends in Illumination Codes 


It is generally agreed that variations of the illu- 
mination level produce greater changes in visual 
performance or visual comfort than can be obtained 
by variation of other variables, such as the spectral 
quality of light. Therefore, providing proper illu- 
mination levels must be considered a crucial step 
in securing optimum efficiency in work involving 
vision. It is justified that the illumination codes 
are mainly concerned with the level of illumination 
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or, preferably, the reflected brightness, which also 


takes into consideration the contrast between the 
critical details and the background. In comparing 
the earlier Ulumination codes with the more recent 
ones one find a striking increase in the illumination 
levels recommended for the same type of jobs. For 
footeandles are 


example, for ordinary reading; 


recommended now* as compared with 3 to 6 foot 
candles 3O years ago." 

In 1910 Wieckenden* classified illumination re 
quirements into three groups low, below one foot 


candle (for shops and ware rooms) ; mediam, from 


1 to 4 footeandles (for office desks, reading tables, 
libraries, school rooms and high, In Xcess of 4 
footeandles (for jobs requiring diserimination of 
fine details In “Light; Its Use and Misuse, A 
Primer of [lumination,” prepared under the direc 
Iiuminating Engineering Society,® 


published 1912, it was stated that “ordinary read- 


tw the 


ing, writing, or work on white or light-colored ma 
terial can comfortably be carried on by most people 
In the 
Code for Lighting for Factories, Mills, and Other 
Work Places” published by the United States Pub 
lie Health Serviee in 1919," 4 to 8 footcandles for 


with an illumination of 2 to 3 footcandles.” 


office work were recommended, which was advanced 
to 5 to 10 footeandles in the “American Standard 
Code of Lighting,” of the Uluminating Engineer 
ing Society, 1922" For class rooms and study 

to 6 footeandles were recommended in 
1917 by the 
ompared to & footeandles and higher in the School 


Illuminating Engineering Society,’ 
Lighting Code of the State of Wisconsin, 1921." 

Is the increase in the recommended illumination 
level due to an improvement in the sensitivity of 
the methods used as basis for the recommendations? 
This is undoubtedly the case in some instances, but 
closer examination of some original papers (Free 
man”) does not always bear out this assumption 
raised both against the older 
In general, 


Objections may be 
and some of the more recent material 
most of the recommendations are based on measure 
ments of visual acuity; the technique has been es 
sentially the same for the past eh) vears 

If the 
no explanation for the increase of recommended 


technique of measurement as such affords 


illumination levels, it is possible that the interpre 
tation of the Visibility 


measurements are threshold measurements, and 


same data has changed 


there is a large margin of arbitrary judgment as to 


how much illumination should be added as a 


safety factor” to the threshold values. It seems 
that the earlier investivators were satisfied with a 
comparatively narrow safety factor, while this safe 
tv factor has been tremendously increased in the 
recent recommendations. It is clear that the higher 
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aleulating machines, typing 


30 
over 100 


50 to 100 


Assembly very small 
emall 

thor very small over 100 
ermal! »0 to 100 
Ordinary bench and machine work 20 
Small bench and machine work 50 to 100 
Matrising 100 
Lithegraphing, proof reading over 100 
Shoe stitching 3 
Fine painting and finishing 
Woodwork, fine sanding and finishing 


50 to 100 


50 


the “safety factor” (i. footeandles arbitrarily 
added to the threshold level), the more remote are 
from the experimental 
The ques- 


the recommended levels 
background of threshold measurements 
tion arises, then, whether such an experimental 


basis is needed at all. One might be satisfied with 


general practical experience, and this has been, in- 


deed, largely the case in arriving at the LE.S. ree- 
ommendations for various job categories. Staud'® 
stated that the Illuminating Engineering Society 
was under pressure to give recommendations in 
several instances even in the absence of satisfactory 
experimental data, and thus “practice the art of 
illumination in much the same way as physi- 
cians practice the art of healing.” 

It might be suggested that the increase in attain- 
able illumination levels may have been the main 
reason for the increase of recommended illumina- 
tion levels. It is technically easier and less expen- 
sive to provide today 20 footeandles on the work- 
ing plane than 5 footcandles a few decades ago. 
Illumination codes are prepared for practical use ; 
obviously, it makes little sense to recommend illu- 
mination levels which are practically not attain- 
able. In this way, then, the illumination codes 
might be considered as a compromise between 
“ideal” conditions and practically attainable con- 
dition. It is stressed, in fact. in the latest illumina- 
tion codes of the LES., that the recommended 
levels are on the low side, and exceeding these 
values would be, if anything, beneficial. Luckiesh 
and Moss'' have expressed the same view. 

It is of considerable interest to compare the most 
recent British and American illumination codes. 
The Schedule of Recommended Values of Ilumina- 
tion, reprinted from the LE.S. Code for 
the Lighting of Building Interiors (1949), has been 
made generally available in Weston’s book.’ As 


( British 


an illustration, some of the listed work categories 
are shown in Table I, and compared with the cor- 
responding values of the (American) I.E.S. codes 
for Industrial Lighting, 1942." and for School 
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Lighting, 1948. Throughout, the American recom- 
mendations are substantially higher. 

The British material is based partly on Weston’s 
A level 
of 90 per cent of the maximum performance level 


performance studies with Landolt rings 


has been arbitrarily taken as index of sufficient 
illumination. In addition, results of plant investi- 
gations and existing practice were taken into ac- 
count. It is not stated which of the recommenda- 
tions are based on Weston’s material, and which on 
other sources of information. As a whole, it seems 
that performance studies have been utilized to a 
greater extent than is the case in the American 
illumination codes 

The American codes are based on a different 
principle and a different material. As a goal, the 
recommendations should indicate the ideal illumi- 
nation levels; however, the footeandle values of 
these ideal levels are not actually given. Actually, 
the American illumination codes give the upper 
limits of inadequate illumination. It is curious 
that these limits are substantially higher than the 
levels corresponding to 90 per cent of the attain- 
able maximum performance in the British Code. 
While the time has not vet arrived for a final evalu 
ation, the very fact of the discrepancies in the 
British and American L.E.S. Illumination Codes 
shows, if anything, the need for further research. 

In recommending only “minimum” footeandle 
levels for a given job, the way is left open to any 
increase beyond that level with the advancement of 
illumination technique. In a recent conference on 
Light and Vision (Cleveland, April 24-25, 1950 
the goal of as high illumination levels as technically 
possible was advised by Spencer,'* who predicted 
future increase of footeandle levels much in the 
same way as has been the case in the past decades 
If this philosophy is accepted, we would not need 
any illumination codes, including the “Delos” sys- 
tem recommended by Moon and Spencer."® ' 

There are obviously two ways open: to dispense 
with any pretense of a physiological basis for illu- 
mination codes and set the illumination level at a 
technically attainable intensity or to try to estab- 
lish such a basis. There is no doubt in our mind 
that visual performance and fatigue should be 
approached as a physiological problem 

The complexity of the situation should not be 
overlooked. Visual work involves a variety of visual 
functions, and their critical involvement varies 
with the type of visual work. Furthermore, the 
visual fatigue is superimposed on fatigue resulting 


from stress placed on non-visual functions, since 
vision in occupational werk is always associated 
with some other type of activity. 
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Approaches to the Study of 
Illumination and Visual Work 


The main quantitative approaches consist in the 
study of performance, changes in visual functions 
and concomitant changes in non-visual physiologi- 
cal functions resulting from visual work, and in the 
prediction of visual stress from brief visual tests. 
We will not discuss practical illuminating experi- 
ence as an approach to arrive at optimum condi- 
tions for visual work. Certainly, practical experi- 
ence is important and should not be ignored; be- 
cause of the absence of controlled observation, in- 
volving the use of experimental and _ statistical 
analysis, practical experience cannot be used for 
proper evaluation of visual variables. Also, it is 
subject to changes with the advances of illumina- 
tion technique. 


Brief Tests of Visual Functions 


The effects of the level of illumination, surround- 
ing brightness, and contrast were studied most in- 
tensively with reference to visual acuity (threshold 
This might explain why visual 
acuity was used as the main experimental basis for 
recommending footcandle levels. Contrast and illu- 
mination levels are interdependent variables, so 
that comparatively simple equations may be sug- 


gested to arrive at a reasonably adequate estimate 
15, 16 


size perception). 


of illumination requirements. 

Recommending illumination levels for the vari- 
ous job categories amounts to a prediction that 
prolonged occupational work could be done under 
the suggested conditions of illumination with the 
greatest relative comfort and with a minimum de- 
gree of visual strain. The applicability of short 
term visibility measurements for such prediction 
has not been satisfactorily proven. On the contrary, 
there are data available indicating that it is not 
feasible to base On brief visibility measurements a 
prediction of ease of visual work extending over 
several hours. 

There seems to be an agreement in recent publi- 
cations that the use of short term visibility tests as 
basis for recommendations of illumination for pro- 
longed work is questionable (Tinker,"*:' Bitter- 
man,” Hoffman.*! Ryan,** Simonson and Brozek* ), 
As early as 1925, Freeman” found discrepancies 
between fatigue trends in visual functions during 
reading and the legibility. Tinker’? observed no 
effect of increased illumination level on the speed 
of reading beyond a level of 25 footcandles, in 
contrast to the prediction from visibility measure- 
ments. While visual acuity tends to improve with 
increased illumination up to very high illumination 
levels, the improvement is very small after a bend 
in the curve had been reached at a comparatively 
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low level, so that any increase of illumination be- 
yond that level is practically of no or little conse- 
Tinker’* 

Another difficulty in the application of visibility 
measurements is the uncertainty of the amount of 
footeandles which have to be added to the threshold 


quence 


visibility values. Threshold vision is, of course, not 
suitable for prolonged or even for short periods of 
s® that a substantially higher level of foot- 


However. we have no 


work 
candles must be provided 
definite 
mended levels should exceed the threshold values 


information as to how much the recom- 
Certainly, the ease of seeing or visual efficiency will 
not be indefinitely increased by increasing the illu- 
mination. After a certain level, further increase of 
the illumination will not produce any further in- 
‘rease of the ease of visual work. This is also one of 
the objections which have been made against the 
use of the Luckiesh-Moss visibility meter as a basis 
for illumination 
The Luckiesh-Moss visibilometer'' reduces the 
visibility of any given object to threshold condi- 
tions by decreasing the contrast between the object 
and surrounding through an interposed filter of 
increasing density. This is an ingenious procedure 
to arrive at threshold values of visibility without 
varying the threshold size. The same procedure can 
be used for all types of visual work. The readings 
obtained with the visibilometer are not actually 
a measurement of visual acuity, since the size of the 
object is not changed. However, contrast and 
threshold size are interdependent variables so that, 
in a way, results obtained with the visibilometer are 
predictable from illumination level, object size, and 
contrast. The visibilometer gives, on a relative 
scale, the amount of density necessary to reduce an 
object to conditions of threshold visibility ; conse- 
quently, this value will increase with size and con- 
trast of the object for any level of illumination. If, 
however, there is no physiological differentiation in 
the ease of seeing when a certain combination of 
these variables is exceeded, the use of the visi- 
bilometer in tasks above the threshold would intro- 
duce an artificial differentiation, in contrast to the 
true situation 

The most serious objection against the use of 
visibility data as a basis for illumination standards 
is the arbitrary selection of a single visual function, 
tested under conditions quite dissimilar to actual 
working condition. Visual work involves a large 
number of visual functions which may respond dif 
ferently to a given situation of visual stress. In 
our work task,** involving discrimination of small, 
moving objects, it was found that the trend for the 
recognition time for threshold size (visual acuity 
with illumination level was different from all other 
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visual functions tested. Thus different recommen- 
dations would have been made from the recognition 
time and from other visual functions 

Visibility tests are being made on stationary ob- 
jects, with unlimited exposure time. Strenuous 
visual work, as a rule, involves several variables 


which add to the severity of the task. A recent 


paper by Tinker*® shows that the combination of 
two marginal conditions (type of printing, level of 


illumination 
speed of reading 


produces a cumulative effect on the 
In our work task, several mar- 
ginal conditions determined the severity of the 
task: the small size of the letters, the movement of 
the letters, and the short exposure time for each 
letter. It is curious that this was overlooked in 
the criticism of our results by competent authors 
(Luekiesh,** Stand") ; they compared our data, ob- 
tained for moving objects with short exposure time, 
with recommendations based on data obtained with 
stationary objects and long exposure time. 

The importance of movement perception for dif- 
ferent work categories has been stressed by Wes- 
ton.'"* Many industrial and clerical jobs involve 
also, to a significant degree, stereopsis and color 
perception (Weston,"* Tiffin,*? and Kuhn**), for 
which again visibility measurements do not provide 
any information 

Weston in his studies on illumination used ex- 
tensively tests involving recognition of Landolt 
rings. This procedure is superior to visibility tests, 
since it involves. work performance. However, the 
test performance is so short that application to 
prolonged performance remains questionable. This 
ean be illustrated by a comparison of the initial 
performance, and the performance drop in our 
work task (Table IL). The initial performance was 
measured during the first five minutes and is com- 
parable in duration to Weston’s tests. The drop is 
the difference between the scores obtained during 
the first and the last five minutes of two hours of 
work. The initial values show a pronounced im- 
provement up to 15 footeandles, a slight improve- 
ment from 15 to 50 footeandles, and no change 
beyond that level. The performance decrement im- 
proves up to 100 footeandles and deteriorates at 


TABLE II. 


Initial performance and performance decrement at different 
levels of ilumination. Scores in terms of number 
of correctly identified letters out of 200. 


Absolute score 
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2 162.0 26.0 be 
5 176.6 14.1 
15 187.8 98 3 
50 193.6 9.9 
; 100 192.9 68 
300 193.7 10.9 


300 footcandles. The effect of the illumination level 
is different for short and prolonged performance. 
If this is the case for the same type of work, still 
greater discrepancies should be expected when 
standards for prolonged visual work are derived 
from such dissimilar test situations as visibility 
determinations. 

In connection with this point, it may be of in- 
terest to quote from W. R. Miles’ discussion at the 
Conference on Visual Fatigue, 1939:' “. . . there is 
always a difference between a short test and a long 
test. An individual forced with a fairly prolonged 
test as a rule gives a more reliable score result than 
can be gotten from a short test.” The lack of re- 
liability of short term tests is a general physiologi- 
cal phenomenon and by no means applicable only 
to visual work. As an example, we refer to studies 
on the effect of age on skilled manual performance 
in an experimental study carried out by Smith.** 
In a 15-minute work period, the average relative 
performance of the age groups 30, 40 and 50 was 
100, 95.7 and 91.9 per cent, while in a four-hour 
period the relative performance was 100, 93.6 and 
86.5 per cent. Short term tests would have been 
inaccurate basis for a prediction of sustained per- 
formance in the 50-year group. 


Fatigue Trends in Visual Functions 


Theoretically, deterioration of visual functions 
in the course of prolonged work is an important 
and objective criterion for visual fatigue. The pro- 
cedure is comparatively simple; any given visual 
function may be tested before and after work, with 
little or no interference with the work performance 
proper. It should be noted that not all changes in 
visual functions are indicative of visual fatigue; 
actually some changes may indicate improvement. 
Analogous facts were observed in the study of 
muscular fatigue. Any type of muscular work will 
increase the oxygen consumption during work, but 
the increase of oxygen consumption alone does not 
indicate fatigue. Only when the level of the oxygen 
consumption (or the oxygen debt) increases with 
the prolongation of work, the interpretation of this 
change as a fatigue trend is justified. Similarly, 
changes of visual functions, tested before and after 
a work period, can be interpreted as fatigue 
changes only when there is a trend in the direction 
of deterioration. The total situation is complicated 
by adaptation trends which have been observed for 
various types of work and are probably a general 
physiological phenomenon (Simonson®). Adapta- 
tion trends are the reverse of fatigue trends and 
may be quite prolonged. In our work a period of 
two hours resulted in an adaptive change in the 
convergence power, but when the work task was 
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prolonged to four hours a deterioration (fatigue) 
became apparent. The existence of adaptation 
trends was ignored by Carmichael and Dearborn™ 
in the interpretation of their results (Brozek**). 

The material on fatigue trends in visual fune- 
tions measured during prolonged visual work (or 
tested before and after the work) is scanty and, in 
general, disappointing. One of the most thorough 
investigations yet performed is the study on read- 
ing by Carmichael and Dearborn ;*' surprisingly 
enough, the changes in visual functions, occurring 
during six hours of reading were slight. Luckiesh 
and Moss" earlier finding of definite fatigue trends 
in several visual functions in subjects reading 12- 
point Bodoni type ‘for only one hour is hard to 
reconcile with Carmichael and Dearborn’s results. 

In our test-battery of 23 items* comparatively 
few showed significant fatigue trends. The eye 
muscle tests which are often used by ophthalmol- 
ogists to detect fatigue in patients complaining 
about visual fatigue were among the more insensi- 
tive tests. One of the tests indicative of deteriora- 
tion (fatigue) was the fusion frequency of flicker. 
The results have been recently confirmed by Ryan 
and Bitterman" in another, though less strenuous, 
type of visual work. 

Bogoslovskij®* studied visual work of sufficient 
severity to produce fatigue, but he used a very 
uncommon criterion of fatigue, an increase in the 
threshold for light sensation produced by electrical 
stimulation of the eye. Objections can be made 
against Ferree and Rand's” criterion—appearance 
of blurring on continuous fixation of a letter—as 
the significance or physiological basis of this test is 
obscure. 

White et al® found a deterioration of the visual 
acuity in post office employees at the end of the 
working day. However, neither the AM-PM de- 
terioration of visual acuity nor the AM values 
showed a consistent relationship to work illumina- 
tion levels, varied from 2.4 to 10.7 footeandles in 
consecutive prolonged experiments. It is strange, 
therefore, that Luckiesh and Moss" drew the con- 
clusion that “This investigation provides rather 
direct evidence that higher footcandle-levels may 
permanently benefit the visual organs themselves 
when the latter have been impaired by long service 
under unfavorable conditions for seeing.” (pp. 257- 
258). Two years later, at the Conference on Visual 
Fatigue 1939,' F. K. Moss said “We have also con- 
ducted numerous experiments using the decrement 
in some visual function, such as acuity or contrast- 
sensitivity, as an indicator of visual fatigue. In 
general, these experimental approaches seldom 
yield important differences in visual function even 
after prolonged seeing under favorable and un- 
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favorable Yet, the inter 
pretation of White's et al results was not changed 
In our 


conditions, respective ly 


in the 1945 edition of Scrence of Seeing 


experimental series, visual acuity did not change 
luring the work, but there was a deterwration 
trend in the recognition time for threshold size 


Hlowever, the variability of this function was quite 


larye 


Although the results of studies on fatigue of 
single visual funetions have been, in general, dis 
appointing, we should not be discouraged from con- 
Taken all in all, only the 


It is 


tinuing the research 
more conventional methods have been tried 
quite possible that ultimate progress will be made 
by the application of newer techniques. Numerous 


approaches are still open 


Fatigue Trends in Non-Visual Functions 


Luckiesh and Moss'' made the very important 
pome that visual fatizue is not an isolated Process ; 
vision Involves the boas as a whole Therefore, con 
comitant changes in non-visual functions could be 
expected to develop during prolonged visual work 
and such involvement might serve as a fatyue in 
dex as important as the changes in strictly visual 
functions. Luckiesh and Moss’ approach is basically 
correct, but their results have been challenged 
and at present the matter is still in a controversial 
state. We do not intend to discuss critically the 


details of this controversy llowever. one observa 


tion made by Bitterman et al® ** is of more spe 


ifie interest. He found that in work performed at 
speed dependent only on the subject, musele ten 
sion did not change significantly. In contrast, there 
was a significant increase of muscle tension when 
the work was performed at a predetermined rate 
to which the subjects had to adjust 

In a recent study by the same authors®? measure 
ments of the musele tension failed to differentiate 
between 5 and 50 footeandles. and to not eonfirm 
Luckiesh and Moss’ earlier work on musele ten 
method 


sion’ Tlowever, the difference the 


should be noted: Lueckiesh and Moss measured 


while Bitterman and Ryan 


mechanical tension 
measured the electrical activity. The correlation 
between mechanical and electrical activity is far 
from complete 

Luckiesh and Moss™* work on the change of the 
from a misinterpretation of 


fatigue 


heart rate suffers 


adaptation improvement trends as 


trends The lower heart rate at poorer illumination 


contradicts, in fact, Luekiesh and Moss’ whole 


philosophy. Most investigators®® failed to confirm 
their findings 

In regard to the controversy about the blinking 
Although 


our own results®® are of interest 


rate 
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the average blinking rate showed a significant dif- 
ferentiation of illumination levels, in agreement 
with Luekiesh and Moss’ findings, the changes of 
the blinking rate during work were not consistent 
In fact, 
“improved”) under 
extreme conditions of stress (at 2 ft-e Probably, 


this trend of the blinking rate was a compensatory 
41 


and could not be used as a fatigue index 
the rate actually decreased 


phenomenon 

In a recent study on the changes of the blink 
rate during reading for 55 minutes at 2 and 100 
footcandles, Tinker** found a significant trend to- 
wards deterioration during the performance, but 
no significant differentiation between illumination 
levels. These results seem to be contradictory to 
ours, but an explanation for the discrepancies can 
The mean changes of the blinking rate 


during the performance were in the direction to- 


be given 


wards deterioration (increase in the rate) also in 
the majority of our experiments. The magnitude 
of the mean changes were of about the same order 
as those in Tinker’s experiment, but were statis- 
tically not significant. However, the standard de- 
viations were high also in Tinker’s series, so that 
the statistical significance in Tinker’s results is due 
to the larger number of subjects 42 

It seems to be a somewhat circuitous route to use 
remote and non-specific effects of visual work as 
indices for visual fatigue, before the specific effects 
of visual work on visual functions were thoroughly 
However, the failure to detect fatigue 
trends in specifie visual functions was probably 
one of the reasons to venture in this direction. Still, 


explored 


this approach is of definite interest, since more 
general effects would indicate a more general in- 
volvement. Most of the experience accumulated 
during the recent years seems to indicate that the 
situation is very complex and no simple correlation 
between remote functions and visual variables can 


he expected 
Industrial Work Performance 


The most important practical criterion for a 
comparison of variables of illumination is undoubt- 
edly the work performance. At the same time, it is 
open to interference from numerous sources of ex- 
ternal and internal factors, and, of all visual tests, 
hardest to standardize and evaluate quantitatively. 
Since in most of the studies necessary precautions 
were ignored, work performance as a measure of 
visual fatigue has been discredited to a large ex- 
tent. However, when all interference factors are 
eliminated as far as possible, visual work perform- 
ance is the most revealing and significant index for 
visual fatigue and a comparison of illumination 
variables. 
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Actual performance in industry may be regarded 
as a product of “capacity” and “motivation” (Bro- 
zek and Monke*). Obviously, motivation is a high- 
ly variable factor, dependent on social pressures 
rather than on physiological limits. In plant in- 
vestigations, the social factors may determine the 
daily performance to a greater extent than the 
physiological limitations, as shown in the Haw- 
thorne studies.“ * For this reason, investigations 
in plants rarely offer the opportunity for obtaining 
reliable data on changes of work capacity as an 
index of visual stress or fatigue. 

As a rule, in plant investigations an initial low 
level of illumination has been compared with a fol- 
lowing period of a higher level of illumination, fol- 
lowed again (though not in all experiments) by a 
control period of lower illumination. While in 
most experiments the output increased at the higher 
level of illumination, it often failed to decrease in 
the following control period with lower illumina- 
tion. This result is obviously due to prolonged 
practice trends or a change in motivation, for in- 
stance in the studies by Ives** and White et al®** on 
letter sorting in a post-office and in switch assembly 
work (Snow**). Even in types of miniature job 
situations, suck as placing metal rods or lettered 
cards into different fields, or putting pearls on a 
wire, similar observations were made (Ruffer**), 
probably due to prolonged training trends for 
manual skill involved in the work performance 
Luckiesh and Moss"! observed an increase of pro- 
duction in key-punching after an increase of the 
illumination level. After six months, a plateau was 
reached and maintained for eight months, followed 
by a further increase of performance of about the 
same magnitude as that observed after improve- 
ment of the illumination, but not explained by any 
further change of the illumination level. After 
four months of the second ircrease, the illumina- 
tion reached another plateau, which was main- 
tained for 10 months, 1.e. until the end of the ob- 
servations. 

In general, in industrial investigations the work- 
ers were aware of the change of illumination, so 
that suggestion may have played an important role. 
Simply changing bulbs of the same voltage has 
In other 
types of work, for instance, inspection of switch 


produced an increase of the output.” 


jack shells and springs, the variations of the out- 
put showed no relation to variations of the illumi- 
nation level (Snow**). The extensive work spon- 
sored by the National Research Council in the early 
twenties demonstrated the presence of so numerous 
interference factors that it was difficult to isolate 
the benefits of good illumination. 

It is of interest that in poorly controlled plant 
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investigations the effect of a decrease of illumina- 
tion is far less uniform than the effect of an in- 
As an example, the Haw- 
After 
the results of two experimental series were dis- 


crease of illumination 
thorne experiments** © may be mentioned. 


carded because of inadequate control of experimen- 
tal conditions, a third series was undertaken. The 
initial level was 10 footcandles and was reduced by 
one footeandle per period to a level of three foot- 
candles. Despite discomfort at this low level of 
illumination, the output (winding coils) remained 
unchanged. In a fourth experiment on two workers, 
the intensity was lowered to the level of “ordinary 
moonlight,” but the production remained the same 
and “no eyestrain and less fatigue than when work- 
ing under bright light” was reported. Obviously, 
the involvement of visual components must have 
been trivial, and vet, results of such experiments 
are commonly accepted without criticism in the 
visual literature. Clearly, in such types of plant 
investigations no definite conclusion as to the ef- 
fect of the illumination level can be made. The 
same criticism applies also to much of the work 
done under the auspices of the I.E.S. For instance 
in the report on Lighting in the Shoe Industry,” 
it is stated that productivity increased four per 
One asks, naturally, in what tasks this in- 
crease was observed, what control observations have 


cent, 


been made, how large were the daily fluctuations of 
productivity and how do they compare with the 
observed improvement of four per cent how large 
was the sample, whether practice or motivation 
trends were taken into account, ete.; no such infor 
mation was given. In the report on the Printing 
Industry it was stated that 200 printers were 
asked to proof-read sheets containing six errors. 
The number of letters per sheet was not stated, but 
since it was said that five minutes were ample for 
the test job, the number of sheets must have been 
very small; obviously this test involved no fatigue. 
At an illumination level of 50 footcandles, 35 per 
cent more errors were discovered than at a level of 
8 ft-e. The use of percentages in this way is a 
hazardous procedure; two errors per sheet would 
The statistical sig- 
determined. 

from this 


correspond to such difference. 
nificance of the difference was not 
The proper conclusions to be drawn 
study are clearly very limited 

Weston has summarized the results of investiga- 
tions on weavers, sponsored by the British Indus- 
trial Fatigue Board. Throughout the 
year, there was a parallelism between output and 
daylight illumination which determined also the 
work-place illumination. It is of interest that addi- 


Research 


tional artificial illumination did not change the 
trend of the curves, but it is stated that the arti- 
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ficial illumination was rather poor. The difference 
of output in summer and winter ts impressive, but 
obviously many other factors enter the picture, so 
that it is questionable whether the difference in the 
output is due only to the difference in the illumi 
nation level 

In the evaluation of performance quantity as 
well as quality should should be considered. Both 
are interrelated and may follow different trends, 
ie. the quantity may be increased at the expense of 
quality. This has been shown in general by Sach 
senberg,”' and more specifically in regard to visual 
work by Tiffin’? and by Stréer.©’ It is advisable, 
therefore, to eliminate one or the other factor in 
the experimental task. In reading tasks, for in 
stance, only the speed (quantity) is left as a fune 
tional variable, while in conveyor type work (like 
in our work task) the rate of work is given and 
only the quality (errors, or number of correctly 
identified details) is evaluated. The encouraging 
results obtained with the latter procedures have 
been confirmed by Bitterman °° ** he found con 
sistent fatigue trends of muscle tension under vari 
ous conditions of illumination only when the speed 
of work was determined and not when the reading 
was done at a voluntary speed. Of interest for the 
evaluation of performance 1s Stroer’s observation 
confirmed by other authors. that the variability 
of performance can be used at times as a fatigue 


index 
Laboratory Studies on Work Performance 


Reading, perhaps, has been used to a greater 
extent than all other types of laboratory perform- 
ance for evaluation of visual variables. Speed of 
reading, provided that motivation and intellectual 
components are kept constant, is a sensitive eri- 
terion of the ease of seeing and consistent results 
have been obtained in the hand of experienced ob 
servers (Tinker'® It should be kept in mind, 
however, that reading of 10 or 12 point letters for 
one hour or so, even at fairly low illumination, is 
not a very hard visual task. Reading as such is of 
tremendous importance, since it comprises the es- 
sential visual work in a large number of clerical 
workers, but results from reading should not be 
generalized to different types of visual work 

The work tasks used in laboratory investigations 
on illumination and work performance should meet 
the following requirements: (1) easy standardiza- 
tion of work performance, (2) possibility of quan- 
titative evaluation, (3) clear cut relationship to 
fundamental visual functions, (4) elimination of 
auxiliary functions such as manual skill or verbal 
intelligence which might influence the results sig- 
nificantly, (5) negligible effects of practice, (6) 
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practical applicability of results, and (7) possibil- 
ity of varying critical factors of performance. 
Such work task can be classified as “miniature job 
situation,” reproducing essential features of indus- 
trial work in the controlled conditions of the lab- 
oratory. This seems to be the ideal approach for the 
study of visual performance and visual variables. 

In a miniature work situation, where most of the 
interference factors can be eliminated or standard- 
ized, performance is a more sensitive index for dif- 
ferentiation between variables of illumination and 
for the discovery of visual fatigue than concomi- 
tant changes in visual or non-visual functions. This 
was true for our work task, measurement of the 
width of metal pegs by means of a caliper, and 
some of Goldstern and Putnoky’s work.** In gen- 
eral, the work output increased up to a moderate 
level where it reached a plateau or declined when 
that level was exceeded. Observations of an opti- 
mum in our work task confirm similar findings 
made by Stréer, Ferree and Rand, and Weston. 

The demonstration of an optimum has the most 
immediate bearing on the question of footeandle 
recommendations. It is implied in the illumination 
codes of the L.E.S., in fact directly stated," “that 
the values given are minimum operating values . . . 
and in almost every instance higher values may be 
used with greater benefit.” The existence of an 
optimum illumination level is not compatible with 
such an approach 

The position of the optimum illumination level 
will certainly depend on the type of work; in our 
work task, it appeared at the level of about 100 
footcandles. We do not attach any magic meaning 
to the 100 ft-c level. In fact, even in our case the 
optimum is not necessarily identical with 100 ft-c. 
We can say with certainty that it lies between 50 
and 300 ft-e. Here we are concerned with the fact 
that there is an optimum, not with the particular 
optimal footcandle level. 

The values given in ideal illumination codes 
should coincide with the optimum illumination 
level. In our case, the optimum illumination level 
of 100 ft-c was below the level which, in logical 
interpretation of the illumination code,"* would 
have been recommended for our work task. Such 
interpretation is somewhat arbitrary, since our 
work task does not: exist in nature, but it is defi- 
nitely harder than most of the jobs for which a 
level of 100 ft-c or higher is suggested. It may be 
objected that in most instances the illumination 
levels found in surveys are far below the recom- 
mended “minimum” levels, so that there is little 
likelihood that the optimum level will be attained 
or exceeded in industrial practice. This may be so, 
but it does not make a wrong principle sound. 
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Integrative Studies 


In the preceding sections the various experimen- 
tal approaches to the study of illumination and 
visual performance were discussed, one at a time. 
Such a subdivision is necessary for presentation 
and discussion, but it ignores the fact that all the 
approaches should be combined in order to arrive 
at a full picture. Such type of research was sug- 
gested at the Conference on Visual Fatigue, Wash- 
ington 1939, as mentioned in the introduction. 
Controlled observations on performance should be 
combined with the measurement of fatigue trends 
in visual and non-visual functions before and after 
the work, on as large a scale as possible. Only few 
such studies have been made (Stréer,®? Bitterman 
and Ryan,*™* Carmichael and Dearborn.” We 
have attempted to approach the ideal of integrat- 
ing studies of performance, single visual functions, 
and the subjective reactions of the subjects in a 
series of experiments carried out at this labora- 
tory.2%. 55.56.57 The fact that only a comparatively 
small number of the items tested showed fatigue 
changes should not discourage further research, 
nor does it prove that the approach is wrong. It is 
only through the accumulated work of many inves- 
tigators that we may hope finally to arrive at a 
satisfactory test-battery and at more accurate rec- 
ommendations of the quality and intensity of illu- 
mination. 
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DISCUSSION 


| Lo Croven When I was a boy on the farm | overated 


: the wwe on the forge and watched my father weld two 


i ows of trom together When the metal was white hot the 


t “ forged together im the anvil with many hammer 
{ blows until the piece Was fot only we ded together but wae 
: tronger than ever before. In this paper we have invited 
| live, Simonson and Brogek to rain a series of hammer blows 
our stroeture of footeandle recon mendations; from such 
1: process We « to forge a stronger base than ever be fore 

for r illumination standards 


Ae | have stated before, viewpomts im the Jlumination 


field are so often like those of the blind men of Hindustan 
! sres it “werily like a wall wnother “like a tree,” 


thet ke a rope et lo each a particular feature 


: ms so large it overwhelms the sense of the other charac 
toriation Pat each is right. Each has comprehended a seg 

ent of th truth The authors have conducted noteworthy 

teats from which we may learn some fine truths, but we 
suestion whether they can wisely extrapolate their results te 
hallenge all other conclusions, Let us examine some of 


of the oft repeated inference of the 


recommendations by comparing the 
t recommendations with these of the past To our 
eneration whieh has littl diffeulty in producing levels of 
of 50 te 100 er more footeandles, it may seem 
te rewlew the statements of early lighting leaders 
whe a sired that to footeandles provided comfortable 


mination In their day it was an engineering feat to 


puree a few lumens from a feeble source and cajole them 

t ‘ ng at the working surface Recause eves are 80 

rk » adaptable t was possible for the lighting de 

re to pronounce with a degree of pride of sccomplish 

nent that several footeandles produced a comfortable and 
aatiaf tory installation 


the literature, however, he will 


If “ “ 
fied that day ghting has ever formed » base of reference to 
whieh imatimet vy a efforts have been oriented The old 
masters ha pertraved their subjects seeking the light of 
lav for the work at hand. For ages architeeture has been 
designed to take advantag f Nature's bounty. Until only 
artif lighting has been thought of as feebly 
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supplementing the failing daylight As long as Nature's 
light contributes a basic urge, people will ever strive to 
bring its benefits indoors as part of the working environ 
ment. Conclusions, derived from a limited test, proposing to 
limit footeandles to low levels are denying that basic urge 
Now, with the ready availability of a variety of efficient 
light sources and controlling media, we are able to think of 
designing our working environment with a feeling, to a de 
gree, of bringing Nature indoors 

The authors have further used the familiar pattern of 
contrasting our recommended levels with those of other 
countries. The principle is fundamentally the same as com 
parison with previous years. It is all a matter of the 
degree to which the other nations can economically approach 
the universal goal as described above. If one will examine 
the literature of Great Britain which the authors have used 
for an example, one will find that they have set their levels 
in accordance with their judgment of the economic status 
that they currently have. There are statements which indi 
eate a gentle yearning toward those levels which are cur 
rently used in America. 

The authors indicate that the American codes seem predi 
eated upon ideal illumination levels (which are not stated 
und that the actual recommendations termed “minimum” 
appear to give “upper limits of inadequate iNumination.” 
Sinee 1946 the Society has had a policy of terming all foot 
candle recommendations as “Current Recommended Prac 
tice.” Before that the term “minimum” was used for a 
number of years, and before that a range of values was 
given 

In the early days when a range of illumination levels was 
recommended it was found that economic pressures resulted 
in a selection of the minimum values in the range, with too 
often a disappointing result. Too many times the practicing 
engineer has learned that a “halfway” job soon results in 
disappointment from both the designer's viewpoint and 
especially from the eclient’s reaction. It appears to be the 
way of all flesh to let the mediocre job rapidly deteriorate 
into its former deadening environment. Therefore, the Soci 
ety decided to set up recommendations on the basis of 
minimum values for a satisfactory job in the current eco 
nomic situation. Later, with improved economic conditions 
of new and far more efficient light sources and decreased 
costs of energy and equipment it was deemed best to merely 
present “current good practice.” However, there has been 
one exception to this in the Schoo! Lighting Practice where 
non I.E.S. members in an American Standards Association 
Sectional Committee instituted relabeling the footcandle 
rently feeling that 


recommendations as “minimum,” apps 
10) footeandles for the classroom represented “minimum 
good practice 

Since the authors question whether there is any rational 
basis for the 1.E.S. recommendations, it seems appropriate 
to review for them the evidence on the current basis of 
snalysis that has been used by the Society 

Briefly summarizing what has been set forth previously in 
detail.’ the engineer and psychophysicist in illumination 
divide the visual factors of the task into four major vari 
ables size, contrast, time and brightness. Visual eapacity 
sometimes termed “efficiency”), age, accuracy and color 
are presented in literature as other modifying factors having 
important influence on seeing. It is found by combining the 
experimental points from a number of studies of visual 
acuity that the median curve is an S-curve? with the ability 
of the eves to see fineness of detail inereasing up to Nature's 


several thousand footeandles Repeating 


footeandle levels 
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Figure 1. The finished cloth is inspected en perch boards. 
Supplementary lighting units cq ntaining ten 40-watt day 
light fluorescent lamps in specular reflectors provide the 
300 to 400 footcandles required for this seeing task. 
Wrong colors of thread, off-shades, spots, shadiness of 
goods and mistakes in patterns must be seen with very 
poor contrast in most cases, and especially with dark cloth. 


Pigure 3. Polished gages as seen under daylight illumina- 
tion at window benches. Extremely fine scratches must be 
seen as interruptions of highlights. 


contrast it is found that the same 
general results hold, although differing in degree. From the 
work of Ferree and Rand and Cobb we find the ability to 


the same analysis with 


see size and contrast increasing as related to time up to 


10) footeandles and the curves still rising sharply.' Thus, 
the general indices of visual performance as related to the 
four fundamental factors show benefits to be obtained up to 
Nature's levels of illumination. The above laboratory results 
in general apply to young normal or normally corrected 
vision observers and a laboratory accuracy of a little over 
MW) per cent correct answers, Age and accuracy factors each 
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Figure 2. Supplementary lighting 
delivering over 200 footcandles 
necessary to see fine scribed lines 
against metal background. Lines 
seen because of slight shadow or 
highlight. Lighting as illustrated 
was demanded by die-layout man. 


Figure 4. Working on type involving fine detail and poor 
contrast requires high levels of illumination (100 foot- 
candles or more) with controlled brightness. 


demand two to four times the illumination for similar 
results 

While the general ability of the eye to see the four funda 
mental factors increases with illumination there is still some 
thing to be desired regarding a particular task with a given 
size, contrast and time of seeing. Here is where a variety 
of approaches are encountered and the ideas of “the wise 
men of Hindustan” cause a babel of confusion. In general, 
the ideas can be separated into two concepts performance 
with illumination, and cost of seeing with illumination, Up 


to the present time it appears that the performance ap 
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a 
Figure 2b. Close-up of detail. 
ay 
ar 
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proach m eamer to evaiuate than trying to measure the 
effort of seeing a given task under various levels of illu 
tion. It is postulated by some that after maximum 
orformance bas been reached further increases of illumina 
reased effort. Studies on cost of seeing 


tion will result nm deer 

sre being carried out along several lines at the present time 

The authors ase the performance method m a unique way 

to evaluate the cost of seeing through measurement of the 

lecrement of work output over a suitable work period 
Obvious in the performance approach it would be ideal 

to run the laboratory tests on the actual work task encoun 

tered in commer industry or public service It is equally 

a that th is impossible due to th simost infinite 

sriet of tasks encountered ach ng a particular 
ontrast, and time f owing Therefor th res 

have resorted to the selection of a part hypoth 

tusk whieh they regard as roughly repr sentative of 

tasks. Differences of opinion arise overt the nature of 

teat object and its tion to fleld practs and over 


Mas researchers like 


the method of testing perfor nee 
lueted at the British National 


the studies of Weston, ' i 

Physical Laboratory under the auspices of ti Medical 
Research Council, using Landolt The British pro 
gram’. 4.5. resulting in Weaton’s work was based on the 


concept that studies could establish th imimation required 
for various sizes of test objects and then find the multiply 
for contrast, mo ote It is true that 


mal or normally corrected vision observers were 


sol in the basic teste and care was taken to have them 
fresl If Weston had carried on hia test for two hours as 


Simonson and Brogek did, one would expect that he would 


have obtained another multiplying factor for fatigue since 


the authors found an appreciable gain im benefits of in 
creased jlumination over such a work period 
Tinker? conducted performance tests on reading. For 


printed material he found the maximum reading perform 


snee occurring at less than 10 footeandles. He used non 


«ense words in the test to determine if the subject was 
However, he did not 


understanding the printed material 


attempt to subtract the mechanical snd mental components 


of performane It. therefore, appears that aside from the 
visual performance there were the complexities of sizable 
hanieal and mental operations whieh would largely con 


eeal the net visual gain due to increased illumination When 


Weston segregated and subtracted these components he 
found that illumination had a far greater role than Tinker’s 


results show Thix would seem to be a very important con 


sideration in all performance tests im order to isolate the 
true function of response 
The authors have cond wted a noteworthy study of per 


formance. It was their desire to really “test the mettle” of 


visual performar by designing a difficult enough task to 
show differences in performance due to illumination lev« 

They used 3% point capital letters spaced irregularly on a 
moving belt so that they would appear momentarily in a 


slot 4 inches in height presenting a challenge of 4 fMieulty 


to the observer te identify such tiny detail in the instant of 


exposure. While the overa etter presented an object ap 
proximately 10 minutes in visual size the stroke of the 
letter was probably in the order of 2 minutes im size Thus 


the eritieal detail (stroke widt! would correspond roughly 
to Weston’s second size of Landolt € with probably the 
same degree of contrast of black on white, and also to the 

40 line on the Snellen or A.M.A,. eye test charts. It is 
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comparable to Ferree and Rand's 2-minute size Landolt 
ring (black 3-4 per cent reflectance vs 78 per cent white 
background) on which speed of identification tests were run 
by means of a tachistosecopie presentation. Since both 
Weston’s and Ferree and Rand’s work involve some similar 
characteristics it is interesting to compare their results with 
those of Simonson and Brozek. Weston’s tests involved 
movement of the eves and momentary fixation. Simonson 
and Brozek’s involved movement of the eyes up and down 
a 4 inch slot and momentary fixation. Ferree and Rend’s 
involved looking toward a fixation point and momentary 
exposure of the “€ Weston subtracted the mechanical time 
of seanning; Simonson and Brozek did not; Ferree and 
Rand reduced it to a negligible factor. 

The results are interestingly comparative. Weston’s per 
formance was still rising up to 500 footeandles in a very 
carefully controlled illumination booth.4 Ferree and Rand's 
performance was rising sharply at 100 footeandles, the limit 
to which the tests were run. Simonson and Brozek reached 
a plateau of performance extending between 100 and 300 
fo 
earried on the work for a 2-hour period to get fatigue re- 


action which the others did not They are to be commended 


les under initial conditions. Simonson and Brozek 


for this extension of study to encompass such practical 
fatigue aspect. Their discussion on the short versus long 
term test is indeed helpful. Their “deerement of perform 
ance” is an interesting and promising concept 

The question arises as to why the illumination effeets were 
different from those of the other investigators. Two pos 
sibilities appear: (1) that they did not subtract mechanical! 
time to get the net visual response, and (2) that the visual 
environment was not conducive to optimum performance at 
higher levels. From our previous discussion of the first point 
and Weston’s results, I recommend this point for the serious 
consideration of the authors. To the second point I am 
inclined to attach some importance; the authors’ setup pre 
sents the possibility of a slight but signifieant factor of 
glare which would influence the results at the higher levels 
of illumination. Experience with high intensity local sources 
indicates that if the surroundings are not very carefully 
controlled the high brightness area in the neighborhood of 
the task ean build up a cumulative sense of too much 
brightness. This may not appear to be so at first when the 
observer is fresh but it seems definitely cumulative. While 
the observer was not to take his eyes from the area of the 
slot and the light housing of the belt, there were dark desk 
areas immediately below his gaze which would present a 
strong sense of high brightness difference. Cobb found, 
upon varying the extent of the light surroundings of the 
task, that the degree of accuracy of setting moving pointers 
opposite each other was influenced by inereasing the angular 
subtense of the surrounds to 60 degrees. If the axis of 
vision varied up and down a 4-inch slot, the 60-degree field 
factor would include nearly 80 degrees vertically. With 300 
footeandles on the slot the brightness of the task and 
immediate surroundings would be about 240 footlamberts. 
The table with a reflectance of about 10 per cent and foot 
candles of not more than 25 would probably have a bright 
ness of one one-hundredth that of the task. According to 
Lythgoe, Cobb and the 1919 LE.S. Glare Committee (Nut 
ting, ete.) there is a deerement of visual acuity and con 
trast sensitivity; the Committee considered such a bright 
ness ratio of 100 to 1 as the threshold of glare for low 
levels of illumination Recent studies by Holladay,® 
Guth”. 111 and Petherbridge and Hopkinson!? indicate 
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fower and lower ratios for threshold of discomfort glare 
with increasing levels of field brightness. 

Therefore, with this glare condition and no correction for 
mechanical components it was natural that there should be 
both a plateau of performance initially, and particularly 
from the cumulative glare condition, a decrement of per 
formance over the two-bour period.* 

The authors conclude particularly from the decrement 
of performance beyond 100 footeandles that there is an 
optimum illumination for various tasks. This does not ap 
pear to be warranted except under conditions of glare 
Lythgoe™ points out that Kénig’s curve of visual acuity 
only shows a decrement because of glare due to dark sur 
roundings. There are numerous instances in the literature 
where daylight (without glare) of several hundred foot 
candles was used and considered optimum. The authors 
refer to Weston’s summary of investigations on weavers 
where it was found that daylight illumination caused an 
impressive output of work. Weston in his recent text! 
describes the lace makers of Bruges taking their work out in 
the daylight. Lythgoe! describes the lace makers of Geneva 
taking their work outside as an ‘llustration of greater 
visual ability (comparable to the visual acuity curve) under 
high levels of illumination. Nickerson!® describes good color 
matching conditions under actual installations having 100 to 
400 footeandles. For years hospital operations have been 
earried out under daylighting fenestration giving hundreds 
of footeandles. I am inclined to think Simonson and Brozek 
would agree that with proper seeing conditions the curves 
of performance should take the form of the visual 8 curves 
for psychophysical functions and, therefore, become asymp 
totic to a maximum with no declination. Their results, how 
ever, do point up the need for a comprehensive knowledge 
of optimum seeing conditions so that in field practice there 
are no environmental conditions militating against optimum 
performance. 

In conclusion, therefore, IT agree with the authors that 
they have conducted an interesting and helpful test. T ean 
not agree that it can be extrapolated to represent all difficult 
tasks, because while it represents the lower order of size, 
it has maximum contrast of black on white and is a com 
parative to Weston’s and Ferree and Rand's 2 minute size 
Both of these other 
investigations showed that not only greater footeandles were 
necessary for equivalent tasks but that poorer contrasts 
found so largely in industry required far more illumination 


test object with maximum contrast. 


(up to 10 times more), and both used momentary exposure 
or equivalence thereof. While the authors purport to show 
a maximum it appears to be a false maximum induced by 
glare. Such a “maximum” concept does not jibe with psycho 
physical phenomena or with performance found in many 
practical daylighting situations. Their inference in other 
papers!?. 18 that their test is representative of the most 
difficult seeing tasks and, since a maximum oceurred at 100 
footeandles, that no more illumination is ever necessary is 
unwarranted and misleading. 
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Syivesrer K. Guru": In reviewing a fairly representative 
segment of the voluminous literature pertaining to this 
subject Drs. Simonson and Brozek have ably expressed the 
viewpoint of the physiologist. It is important to all of us 
to have such an analysis brought before us to help us take 
stock of our present position and of our unsolved problems. 

The authors seem to imply that progress in an art should 
await complete scientifie determination of all factors in 
volved. Yet we all know that experience often proves a 
highly useful guide and makes sound progress possible 
while awaiting the results of definitive investigations. 

The LE.S, recommended standards of practice have never 
been intended nor represented as the ideal levels of illumi 
nation for various job categories. Their purpose has been 
to recommend what the experience of users has indicated 
as reasonable and attainable footeandle levels consistent 
with the benefits obtained and the cost involved. It is not 
surprising that footeandle recommendations have increased 
and probably will continue to increase when it is considered 
how on one hand the cost of lighting has decreased and, on 
the other, how the cost of the things light influences has 
gone up. 

The question of statistical significance is raised. It is 
emphasized that there can be a great difference between 
practical signifieance and statistical significance. For ex 
ample, an increase of one per cent in productivity or quality 
of performance may be very significant on the profit and 
loss statement of a manufacturer. The actual cost of an 
improved lighting system may be such a relatively small 
pereentage of the total operating costs of a factory or office 
that a very modest increase in productivity more than 


compensates. In addition, there are other valuable plus 
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conditions of environmental stress. Since 


the 


well as under 


illumination is one of fundamental environmental vari 


sbles, it could not be ignored in the larger aspect of our work 


Therefore, our results should be understood in the general 


eontext of our primary interests: the relationship between 
man, expecially the working man, and his environment. We 
ire not wedded to any speeifie recommendation of illumina 


tion, whether high or low, nor to any partienlar arrangement 


of illumination. Our main concern is to provide a scientific 
basis for improving human efficiency in respect to iJlumina 
Naturally, 


data 


tion as well as to other environmental variables 


we approached the problem and interpreted the not 


only on the basis of the specific information on vision and 


Hiumination but also on the general established laws govern 


ing physiological responses to a variety of environmental 


stresses 


different 


leads to conflicting opinions, interpretations, and 


Approaching the same problem from angles 


naturally 


conelusions 


Mr 


Crouch and we to be at variance as to which set 


findings is relevant and which is of little import to prac 
tieal matters of seeing tasing his argument on the visi 
hility measurements (visual aeuity, contrast, ete whieh 
show unquestionably a continuous “improvement” with in 


creased Hlumination, Mr. Crouch suggests that the finding 


of an optimum illumination level is an exeeption which 
should be explained as some kind of artefact. We are start 
ing from the physiological basis of human performance and 
come to exactly the opposite conclusions: that the optimum 
is the rule, and that it is the trend of the visibility data 
which needs to be “explained away There is overwhelming 


experimental evidence that mechanical efficiency in any type 
of museular work shows an optimum with the change of any 
fundamental variable such as speed, load, or extent of move 
the other 


humidity, b 


ment Furthermore, environmental components 


such as temperature, srometrie pressure, have a 


physiological optimum. There is no reason why visual per 


formance should behave differently In facet, most of the 
investigators who «studied visual performance, including 
Weston to whom Mr. Crouch refers specifically, found an 


is a char 


threshold 


optimum, and so did we. The optimum, therefore, 


veteristic of performance, but not necessarily of 


measurements, Our prediction is that with lesser contrast 


there will he alee an optimum, although it might be econ 


lw) 


onvineed that visibility 


higher than 
We are « 
threshold 


for the 


siderably 


measurements, and other 


surements, are not relewant or representative 


evaluation of eonditions of visual work which is, as 


1 rule, carried out well above threshold conditions. There 
fore, they are not an adequate basis for recommendation of 
illumination levels. We wish to refer to our other points of 
eriticiam made in the text of our paper 

Mr. Crouch makes the interesting suggestion that the 
“scanning time” or the presence of re might explain our 
results. The first suggestion ean be discussed very briefly, 
but th «ceoand one merits a more thorough con<ideration 

In all inspection operations, “scanning” is an essential 


component of performane \ “correction” for the <eanning 


time doex not <eem to he justified, In fact, “seannine” repre 


eent of the work time in our test 


ented ng 


With reference to glare, great eare was taken to eliminate 
unv “glaring” spots in our arrangement. Mr. Crouch sug 
gests that some sub threst old glare might have been present, 
und thi« quite possible However, our arrangement was 
far mar deal than most. if not all, actnal work situations 
ver will he Therefore. if subthreshold glare was present 
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at our high illumination ievel, it will be also present at 
similar illumination levels in industry, and in all likelihood 
it will be much more pronounced. 

Actually, it does not seem to make much difference 
whether the untoward effects of high illumination are called 
subthreshold glare or not since some degree of “glare 
sub threshold or manifest is an attribute of high illumi 
nation levels 

This brings the discussion to one of the first points made 
by Mr. Crouch: the effect of the advancement of illumina 
tion technique on the recommendations. Actually, Mr. Crouch 
bears out to perfection our suggestion that technical prog 
ress is mainly responsible for the increase of ree ommended 
illumination levels. If the recommendations have only a 
technological basis, there would actually be no reason for 
physiologists to participate in the discussion at all 

The limitations of a purely “technological” approach 
could be pointed out readily. Let's suppose that the progress 
in illumination technique continues during the next two 
decades (which is quite probable Does it mean that the 
recommendations will go up by another five times? This 
would clearly bring the recommended illumination to levels 
where, in all probability, a deterioration of performance and 
concomitant physiological reactions should be expected 
This perspective makes a valid physiological foundation for 
the recommendations more important than ever 

Mr. Crouch pointed out to the future work sponsored by 
the 1.E.S. which will take into consideration not only per 
formance but also cost of work. This may imply that in our 
work only performance was taken into consideration. This, 
however, is not the case 

Cost of work, in the aceepted energetic meaning of the 
term, can be exactly measured only in moderately heavy or 
heavy muscular work. In all types of visual work the in 
crease of energy expenditure is too small to be precisely 
measurable, and in all likelihood is not due to the visual 
work as such but to the concomitant muscle tension 

Since the cost of work eannot be directly measured in 
visual work, some general physiological reactions are taken 
as representative for it. “Cost of work” is a somewhat 
loose expression in this context and may produce the illu 
sion that one is actually able to measure the energy cost of 
vision. We have, therefore, avoided this expression, and 
preferred to diseuss this approach under the somewhat less 
pretentious term of “fatigue trends in visual and non visual 
functions.” The terminology, however, is the only differ 
enee; we have measured concomitant reactions 4a. the 
blinking rate in our own experiments, and we have dis 
cussed the advantages and limitations of this approach in 
the hody of the paper 

We ean go even further: there is no fundamental differ 
ence between fatigue trends of performance and concomi 
tant reactions of visual or other functions. Deerement of 
work performance, therefore, seems to be more dircetly 
referable to “eost of work” than the more remote responses 

We wish to emphasize that our experimental work has not 
more than seratched the surface of a very intrieate problem 
It is relatively unimportant to which actual jobs our results 
are directly applicable. We believe that our approach pro 
vides a useful set of tools for further work which should be 
earried out on a much larger scale than we were able to 
undertake 

Such work is badly needed to provide firmer foundations 
for scientifie “preseription” of lighting. One should clearly 
differentiate between light requirements, based on the 


physiological characteristies of the machinery of seeing, and 
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recommendations, The latter will differ from the require 
ments, and will be influenced by technological and economic 
considerations, application of the elastie concept of a “safety 
factor,” ete. 

The physiological mechanisms involved in seeing are the 
resultant of a long evolutionary process and are much less 
affected by the passage of time than our ability to control 
the visual environment. This brings up the argument which 
is made quite often in the visual literature, and also by Mr 
Crouch, that the outside daylight levels should be the goal 
of inside illumination since the human eye has become 
adapted to those levels in the process of evolution. It 
should be pointed out that the human eye is not adapted 
to any particular light level. On the contrary, the out 
standing feature of the human eye is the tremendous range 
of light and dark adaptation, far exceeding the range of 
any other physiological adaptation mechanism. The only 
visual funetion where evolutionary adaptation to high 
brightness levels might be involved is the far distance acuity, 
which is of comparatively little importance for industrial 
jobs, which are performed for the most part at a short 
distance from the eve. In fact, Tiffin and Kuhn found a 
negative correlation between far distance acuity and per 
formance efficiency in tasks requiring close vision, 

As to Mr. Guth’s discussion, we are happy to see that we 
are in agreement about most of the points, except that we 
stress the cardinal importance of the experimental study of 
the physiological relations between light and sight for the 
definition of illumination goals, The large material, aceumu 
lated by Luekiesh, Moss and their co workers and successors, 
should not and eannot be ignored. However, the emphasis 
placed on short term visibility measurements should be cor 
reeted by other criteria. As a rule, some measurements are 
better than no measurements at all. Nevertheless, it should 
be recognized that recommendations based on any single 
criterion, limited in its validity, might be oceasionally quite 
wrong. Even though the visibilometer has not been intended 
to provide the basis for lighting preseription, in practiec 
it has been largely used that way. In the original literature 
the wide applicability rather than the limitations of this 
method has been stressed 

The 1.E.S. has a unique opportunity for stimulating and 
supporting fundamental research designed to study, in a 
realistic context but under experimentally controlled condi 


tions, the relationships between illumination and vision 


Erratum 


The paper, ‘‘Air Diffusion and Light 


Depreciation Tests of a Luminous Ceiling,”’ 
by R. C. Putnam, R. W. Waite, L. G Seigel 
and W. L. Bryan, published on page 274 
ILLUMINATING 


of the May 1952 issue of 
ENGINEERING, was not the paper presented 
at the Great Lakes Regional Conference 
Cleveland, Ohio, May 6, as was erroneously 
stated in the footnote. The paper presented 
at Great Lakes was ‘‘Prospects of Light, 
Air and Sound Conditioning with Lumi- 
nous Ceilings’’ by R. D. Burnham and R 
Horner 
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nswers 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H. 
Raddin, has prepared this listing of answers to frequently-asked questions. 
Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 
time to time. Questions may be sent in care of Society Headquarters. 


Does the color temperature of photographic 
tungsten filament lamps change during life? 


Yes. Bulb blackening (evaporated tungsten 
acts like a color temperature altering filter. The 
extent of the effect is influenced by the burning 
position of the lamp and how much of the useful 
light passes through the blackening. Since the 
average drop in color temperature, due to all causes, 
is usually less than 100 degrees Kelvin, it is cus 
tomary to design such lamps so that the initial 
color temperatures average 30 to 50 K higher than 
the published value. 


What is the effect on life and lumen output of 
lamps burning in varied positions? 

In the case of standard fluorescent lamps burning 
position has relatively no effect on life and lumen 
output 

The lumen maintenance of most general service 
incandescent filament lamps will be affected by 
burning position. Some general service lamps and 
most special service lamps are designed for a par- 
ticular burning position for best life and lumen 
maintenance, and the burning position is specified 


in the manufacturer's catalogue 


What would be the effect on silvered bowl 
lamps due to burning them in a base-down posi- 
tion? 


The general effect would be a resulting poorer 
lumen maintenance. This is due, of course, to the 
fact that the blackening caused by filament evap- 
oration would accumulate on the silvered part of 
the bulb, thereby materially reducing its reflecting 
properties and corresponding light output 

In the case of the smaller sizes, up to and inelud- 
ing the 150-watt size, no particular temperature 


problems would «ke velop Ilowever. with the larger 


30 Questions and Answers on Light Sources 


sizes, temperatures at the silvered portion of the 
bulb would exeeed in most cases the values which 
the silvering may withstand, resulting in break- 
down of the silvered surface accompanied by ex- 
ceedingly poor lumen maintenance 

The life should not be affected seriously unless 
the lamps are so confined as to result in tempera- 
tures which would cause physical damage to the 
lamp. 


What gases are used in fluorescent lamps? 


In addition to mereury vapor, standard type 
fluorescent lamps generally are filled to a low pres- 
sure with argon, krypton, or neon, singly or in com- 
bination 


What temperature is usually found on the out- 
side of hot cathode and cold cathode lamps using 
the same wattage per lineal foot? 

Except in the immediate vicinity of the elee- 
trodes there is no difference of bulb wall tempera- 
ture between hot and cold cathode lamps using the 
same wattage per lineal foot. This temperature is 
approximately 20F above the ambient. The tem- 
perature at the ends, in the vicinity of the cathodes, 
will be higher, with the cold cathode exceeding 
that of the hot cathode by about 60F. 


Can the same cold cathode lamp be used for 
series or ballast operation? 

Yes — all cold cathode lamps can be operated 
either from a proper ballast or in a series arrange- 
ment connected to a luminous-tube type trans- 
former. The HP type lamp requires a higher start- 
ing voltage than the LP type. For example, the 
93-inch T-8 type HP lamp requires a starting volt- 
age of 835, while the equivalent LP lamp requires 
only 750 volts. 
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LIGHTING NEWS OF 


H. H. Magdsick Awarded 1.E.S. Gold Medal 


The Society highest honor—the 1L.E.S. 
Gold Medal—has this year been awarded 
to Herbert H. Magdsick of General Elec 
Nela Park, Cleveland. The award 
was made by unanimous action of Coun 


trie Co., 


cil at ite April meeting, on recommenda 
tion of the Medal Award 
Presentation of the Medal, together with 
an official citation, will be made to Mr. 
Magdsick at the National Technical Con 
ference in Chicago next September. 


Committee. 


Mr. Magdsick’s qualifications for the 
award — ‘‘ for 
conspicuously furthering the profession, 
art or knowledge of illuminating engi 
neering’’—are acknowledged throughout 
the industry. He has been a distinguished 
figure in illuminating engineering for 
some 40 years. He has already received 
all other I1.E.S. honors, including election 
to the office of President (1929-1930) 
and election as a Fellow (1945). 


meritorious achievement 


Mr. Magdsick was graduated in 1910 
from the University of Wisconsin with 
a degree in Electrical Engineering, join 
ing the National Fleetric Lamp Associa 
tion at Cleveland the same year. In 1919 
he was made Director of Commercial En 
gineering for the National Lamp Works 
of the General Electric Company, and in 
the consolidation with Edison Lamp 
Works became Executive Engineer in the 
Engineering Department. 

He was notably successful in develop 
ing staffs widely known for their versa 
tility and high competence in many fields 
of lighting, of both general and special 
Magdsick fostered 
whieh 


ized character. Mr 
numerous pioneer studies estab 
lished basie requirements and contributed 
fundamentals of an adequate technology 
for a variety of applications of visible, 
infrared, and ultraviolet radiation. 

For many years, Mr. Magdsick had a 
interest in promoting a more 
general appreciation of the range of 
talents and training for which the sci 
ence, the art, and the business of lighting 
afford gratifying opportunity, so as to 
attract to this field men and women of 
appropriate qualifications and to help 
them achieve rewarding careers. 


special 


1952 


When the gas filled incandescent lamp 
became available in 1914 he designed the 
pioneering floodlighting installations, in 
eluding the Woolworth Tower and the 
Statue of Liberty. He 
a leader in establishing the new source 
illuminant for streets, 


likewise became 


as the dominant 
replacing the various forms of are lamps 
previously employed. 

In 1923 Mr. Magdsick conducted the 
first Lighting Mission, 
giving representatives of several Euro 


International 


pean and South American countries the 
opportunity for an extended first hand 
study of American lighting 
Thereupon he assisted in the organiza 
tion of lighting education centers in 
Europe, including the one which subse 
quently became the ELMA Bureau in 
London. 

In 1911 Mr. Magdsick joined the Illu 
minating Enginering Society of which he 


activities. 


is now a Fellow. Responsibilities have 
ineluded the chairmanship of such com 
mittees as Papers, Industrial and School 
Lighting, Motor Vehicle Lighting, Light 
ing Legislation, National Technical Con 
ference, and I.E.8.-Beaux Arts Prize. 

In 1929 Mr. Magdsieck was 
His administration was char 


elected 
President. 
acterized by marked growth in member 
ship and a broadening of the Society's 
educational activity, with emphasis on 
the promotion of understanding and co 
operation between architects and illumi 
nating engineers. Among the approaches 
inaugurated to this end was a section 
devoted to Lighting in Architecture and 
Decoration, as a regular feature of 
the Society’s Transactions. He further 
instituted largely attended week-long 
courses on architecture for illuminating 
engineers held in several parts of the 
country, with distinguished members of 
university faculties and the architectural 
profession serving as lecturers. 

His Presidential Address at the Rich 
mond Conference in 1930 pointed out the 
need for expanding the Society’s Trans 
actions into a journal reflecting more 
comprehensively the art of lighting and 
the related sciences, worldwide in its out 


A 


CURRENT 


INTEREST 


look and more attractive in presentation 
The depression and war intervened, but 
in the administrations of Presidents 
Hardacre and Staud he 
Chairman of a Special Task Committee 
being. 


was appointed 
to bring such a program into 
ILLUMINATING ENGINEFRING in 
expanded form represents an important 


its new 


step toward these objectives, which will 
be more fully realized as resources grow 
and staff is increased. He has continued 
Publications Committee 
its SubCommittee on 


to serve on the 
as Chairman of 
Editorial Content. 

Since 1929 Mr. Magdsick has been a 
member of the United States National 
International Commis 
sion on Illumination. In 1930 and 1931 
he directed the Secretariat on Industrial 
and School Lighting, and participated 
also in the 1939 meeting in Holland. At 
present he serves as a member of the 
Committee on Seope, which has the task 


Commitee of the 


of rviewing and reorganizing the Com 
mission's technical activities. 


Memo to Members 


Be sure to mail your registration 
blanks for the National Techni 
eal Conference, Chicago, Sept. 
13 to headquarters office: 
Illuminating Engineering Society 
1860 Broadway 

New York 23, N. Y. 
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PLANNERS of the Southern Regional Conference are, 1. to r. RB. C. Paslay, 
Regional V-P; 8. B. LeCornn, Section Chairman, J. L. Sisk, of Nashville Electric 
Service and President 8. G. Hibben, who made the keynote address. 


Tennessee Valley Section Host 
For Southern Regional Conference 


MoNDAY SESSION 


pened bright and early 


the assembly was 
Hlonorable Gordon 
and 


Nash 


Sisk 


frovernor of 
Ben West, Mavor of 


ere introduced by J. L 


Eleetrie Services 


President of the Southern 


SBI 
Valley 


eornu, Chair 


Pennesses Seetion, 


The banquet hall in the Hermitage Hotel. 
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Power Ca 

Artificial Lighting for Cotton 
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Classing— Pred 


Gas and Water 


Afternoon—Norman E. Tindal, Chair 
man, Carolinas Chapter, presiding 


New Trend in Office 
Church, Ben 


The Ceiling Grid System 
and School Lighting H 

Co 

Utilizing and Controlling 

Reta Lee 

Mercury and Fluorescent 
8 Till 
Cory 


jamin Electric 
Studies in 


in Classrooms 


Daylight 
(ieorgia Power Co 

Mereury Light 
Westinghouse Electric 


Discussion of the papers 
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Taylor Peake, Chairman, 
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Designs for Lighting 


A Tennesare 


Tennessee 


May Love 
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Kaye A. Leigh 


Proposed 
Home Economics Colleges 
Electric Co 


Lighting and 


ton. General 
Rural Applications of 
Lamps——-T. ¢ Sargent 
Products, In 
Discussion of the papers 


Infrared 


Sylvania Electric 


SECTION Charter presented to Chair- 
man LeCornu by President Hibben. 


Afternoon 


dent, Southern Region, presiding 


Paslay, 


Addres John Olive Ts Valley Au 


therity 


nhesser 


Summation and Reports tuford Martin 


Chairman *rogram 
ENTERTAIN MENT 
held Monday after 


home of Mr 


A reception was 


noon at Longacres, the and 


Mrs 


and 


Phillip Kerrigan, Jr. and a banquet 
beautiful 
At the banquet, 


Eleetrie 


dance at the new Capitol 
Room at the Hermitage 
at which Joe L. Booker, General 
Supply Corp., presided, President Hibben 
presented the certificate of Section status 
to B 


nessee Valley group 


LeCornu, chairman of the Ten 


Alston Rogers staged and produced his 
Lighting 


which included such ideas for 


demonstration, ‘‘Salute to 


Progress,*’ 


the future as lighting a cigarette with 


m infrared lamp 
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q The highly successful Southern Re a 
t the Hermitage Hotel, Nashville, Tenn 
4 Mond rning whe a ia 
lelewates from the scven 8 veleomed by TI 
growth and ment of the industry man of the 
' 


Foun ror THe Lapies 


**light bulb’’ 
the wives and guests of the 


Tagged with corsages, 
delegates 
had their time fully oceupied by social 
activities which took them from the hotel 
to the Hermitage, home of Andrew Jack 
there to Hundred Oaks for 
luncheon, on to the beautiful gardens 
of the ‘‘Old Dirt Dobber,’’ past the 
steeplechase grounds of Perey Warner 
Park and back by way of the Parthenon 


son, from 


for inspection of its Greek architecture 
They then joined the men for the ree Pr 


tion and banquet. 


CREDITS 
Conference Bulloch 


nine committees with chair 


Chairman, Tavlor 
was aided by 
men as follows: 
and Papers 
Herschel 


tion J 


Program 
Hote! 
Registr 
Fntertainment 
Finance 
Publicity—-Co 
Decorations 
Transportation 
Ladies 


Officers of the Tennessee Valley Section 
are 8. B. LeCornu, Chairman, and W. E 
Nash, Seeretary 


Buford H. Martin 
Hall 


Don 


Booker 
Parks 


Entertainment—May Love Gale 


Annual Spring Conference 
Held by lowa Section 

Site of the annual Spring conference, 
LES 
and held April 25, was the Grant Wood 
The 
ference offered an opportunity to inspect 


sponsored by the Iowa Section, 


School, Cedar Rapids, Towa. con 
the school and to hear the story of its 
planning. 

The eall to 
order by Chester P. Stone, Chairman of 
the Section, and a 
Lear of Cedar Rapids 


made by 


program epened with a 


weleome by Verne 
Introduction was 
the Conference Chairman J. C 
Young, Jr. The following topics were 
presented : 


A New Trend in 
Erie H. Church 


School and 
Benjamin 


Gnd 
Office Lighting 
Electric Mfe Co 

Wiring—-Its Importance in Commercial Light 
ing-—-Marshall A. Havenhill, Director, Light 
ing Institute, Kaneas Licht & Power Co 

Planning and Lighting of the Wood 
School (Including a tour of the building 
©. H. Breidert, Childs and Smith, Archi 
tects 


Systems 


Grant 


followed 
After the technical program, a 


Diseussion each of the 
speeches 
hospitality hour and banquet were held 
at the Roosevelt Hotel, with Donald Isett, 
Metropolitan Supply Co., guest speaker. 
The Grant Wood School, occupied for 
the first time this past school year, has 
21 classrooms, cafeteria, offices, ete. Its 
lighting makes use of 40 watt 
T-17 low brightness 
Architects for the 


and Smith, Chicago 


system 
fluorescent lamps. 


building are Child« 
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Niagara Falls Site of 
Ninth Annual Canadian Regional Conference 


Hamilton Chapter was the host group 


to the Canadian Conference 
held April 30 through May 2, at Niagara 
Falls, Ontario. A eall of 


every 


Regional 


roll members 


present disclosed that Canadian 


group was represented, and in very re 


spectable numbers from each Section 
Total attendance was 175 

A resort site afforded the opportunity 
of an especially enjovable program ot 
entertainment, though many were content, 
sessions, to sit on the 
opening off of the 


General Broek Hotel 


het ween patios 
rooms of the 


just look at the 


most 
and 


impressive view of Niagara 


Some of the tours planned in connes 


tion with the Conference included a con 


ducted trip through the enormous power 


development projeet now under way by 


the Hydro Electric Power Commission of 
lunch at the Hydro Cafe 


Ontario, with 


teria 


LADIES PROGRAM 


While the technical was 80 


arranged as to allow opportunity for del 


program 


gates to get the most from the excep 
tional sights at Niagara Falls, a special 
program was arranged for visiting ladies 
Sight seeing tours included Table Rock, 
the Maid of the Mist, the Oneida Flat 
Silver plant, and bus tours on both the 
American and Canadian sides of Niagara 


Falls. Delegates and ladies joined for a 


Ball 


Guest 


May Ist, in the 

Brock 

Robert H 
Ontario 


special luncheon 
Reom of the 


at this 


General 
speaker meeting Was 
Saunders, Chairman of the 
Hydro Electric Power Commission 

meeting affording spe 
honoring 
Hibben, 


Thursday 


Another joint 


cial was a reception 


LES 


followed by a 


pleasure 
President and Mrs. 8. G 
dinner dance 


evening 


TRCHNICAL SESSIONS 


High spot of the Conference was of 


course, the well-attended technical ses 
sions starting at nine each morning and 
day The 


Mudgett, 


throughout the 
with G. F 


continuing 
opening session 
Conferenes Chairman presyling, was ad 
LES. President, S. G 
Hibben who spoke on the Society's aims 
Regional V.P 


gave the address of welcome. The tech 


dressed by the 


Labey, Canadian 


nical sessions included the following pa 
pers: 


Design and Operation of Flaorescent and 
Ballasts N.A 
Daylighting and the 


KE. R. Withee 
Problems of School Lighting by J 


George 
Environment’ 


Slim ine 
Classroom 


JIM 


Some 


ur Next Industrial Light 


George J 


Step in 
Tay lor 


ghting in Industry by 


eury Vapour I 
HKeges 

Hazardous Locations by K 
idsen 


Continued on page 9A) 


AN ORIGINAL painting by the late G. G. Cousins was presented to the Society 
for Mrs. Cousins, during the luncheon session at the Canadian Regional Confer- 
ence May 1, at Niagara Falls. LE.S. President 8. G. Hibben (left) accepts the 
gift. M. 8S. McHenry, Director of Consumer Service, Ontario Hydro Power Com- 
mission made the presentation. Photo courtesy Electrical Digest magazine, Toronto. 
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W. Fowler 
Clearer 
Chorltor 
“Ligh 
Sea 


Attendance was 78 when the Montreal Section and the Quebec Chapter 
“met each other half-way” at the mid-point city of Trois-Rivieres for a 


full-day session. 


President Sam Hibben looks mighty “Rebel” in the Con 

federate cap and necktie presented to him at a meeting of 

the Georgia Section. With him are Mrs. Hibben, Mrs. 
Peake and Section Chairman T. Taylor Peake. 


Officers and Committee Chairmen of the Chicago Section 
are, below, left to right: front row, A. P. Larson, Chairman, 
Public Relations and Publicity, C. A. Basedow, Manager 
and President of Study Club; center row, C. K. Lambka, 
Manager; J. R. Chambers, Secretary-Treasurer; R. R. Lusk, 
Chairman; W. A. Weibel, Vice-Chairman; W. K. LeBold, 
Manager and President of Residential Lighting Forum; 
standing, J. A. Harrington, L.E.8. Representative to Illinois 
Engineering Council; C. 8. Zersen, Historian; C. B. Thor- 
sen, Extension Chairman; C. W. Clarkson, Program Chair- 
man; A. Eckel, Chairman, “My Most Interesting Lighting 
Job” contest 


TELECAST—Lighting News of Current Interest 


Senden? 


The Charter for the 
Branch at Baton Rouge was recently pre- 
sented to J. A. Loupe, Jr., Chairman, by RB. 
Cecil Paslay, Vice-President of the Southern 
Region. Faculty Advisor, Professor W. D. 
Morris is an interested onlooker. 


Members of the St. Louis Section attend a survey of the 

new lighting installation in the Pond Elementary School at 

Pond, Mo. Some of the 25 who were present are shown in 

the photograph above. Installation uses 40-watt low bright- 
ness units. 


The Colonial Room of the Detroit Leland Hotel was the 
site of the reunion meeting of the Michigan Section when 
22 living past-chairmen of the Section were honored guests. 


ILLUMINATING ENGINEERING 


. Goings-On in the Sections and Chapters >Hi | 
: 
| 
| 
SA 
3 


(Continued from page TA) 

“A Leok into the LES Research and Tech 
Bical Committees” —by ©. L. Crouch 

“Developments in Mercury Vapour Stret Laight 
ing” —by Karns 

“New Developments in 

A. ©. Barr 


Light Sources by 
ACKNOWLEDGMENTS 

Many Canadian members joined efforts 

for many weeks to make this Conference 

credit 


to these tireless workers, and especially 


the success it was. is due 
the following 


G. FP. Madgett, Conference Chairman 


Serving as Session Coordinators: 
©. M. MaeGregor, Chairman, Hamilton 
Chapter 
J. A. I. Kidd, Chairman, Toronto Section 
T. W. Birt, Chairman, Winnipeg Chapter 
E. L. MacElmon, 
Chapter 
F. W. New, Conference Secretary. 


Chairman, Maritime 


D. F. Davis, Papers Chairman. 

E. L. Deddington, Entertainment and 
Hotel Chairman. 

+. M. Whittaker, Finance. 
M. Smithells, Publicity. 

. D. Harrison, Registration. 

. M. Wickett, General Committee Chair 
man. 

E. E. 


thom. 


Morris, Chairman, Montreal See 


J. H. Rylance, Chairman, Ottawa Chapter 
Romeo Martineau, Chairman, Quebec 
Chapter. 


Worth 


The Canadian Regional planners had 
an idea worth copying in future confer 
Separate tickets for each event 
book. 


these aided in counting noses 


ences 1 


bound in a «small Collection of 
Price of 
the event on each ticket subtiy explained 


the registration fee. 


Great Lakes Regional Conference 


Hotel 
was 


The Lakes Conference, 
Statler, May 5 and 4, 
billed as a lighting double header, since 
its final with the 
Fourth International Lighting Exposition 
May 6-9 
Some 300 people attended 


(rreat 
Cleveland 

session overlapped 
The first game was a big one 
Its excellence 
was not in size only, however. Technical 


sessions were heavily attended; discus 
sions of the papers well organized; the 
ladies 


entertainment and program par 


ticularly well planned and conducted. 


TECHNICAL Program 


Technical sessions commenced Monday, 
May 5 with an 
the Hon. Thomas A. 
Cleveland. The delegates also heard an 
address by L.E.S. President 8. G. Hibben 
and greetings by F. ©. Winkler, Regional 

Chairman for the first session was G. H 
Seiter, Chairman of the Ohio Valley See 
tion, with Neal New 
York Section Chairman, serving as Dis 


address of weleome by 
Burke, Mayor of 


Jacobus, Western 


cussion Leader. Papers presented were: 


"What Goes Into Good Design by J. M 
Ketch 

‘The Architeet and Lighting 

son and RW. Brown 


Lancheon Address, Geo. A. Bowle 


Chairman of the next technical session 


was H. G. Locke, Chairman of the 
Rochester Section; Discussion Leader was 
R. N. Green, Cleveland Section Chairman. 


These papers included: 


New Lamps, New Lamp Data 
Barr 


More and Better Ballasts.” by € 
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Double Header with I.L.E. 


Are Comfort Rating Ready bs 
Ward Harrison 

Why Color and Which Ones Where.” by W 
Granville and T. C. Sargent 


Systems 


Tuesday morning session was under the 
direction of Prof. C. L. Cottrell, Central 
New York Section Chairman, Dr. M. H 
Bigelow, Chairman of Northwestern Ohio 
Chapter, 
The papers were: 


serving as Discussion Leader 


Louverall and the Oceupancy Module at De 
troit Edison.” by L. E. Tayler 
Prospects of Light. Air and Sound 
tioning with Luminous Ceilings. by R. PD 
Burnham and R. Horner 


Condi 


Improving the Quality of Industrial Light 


4. Taylor 


ing by G 


Following the morning sessions, the 


delegates joined a grand march to the 


One footcandle 
Decoration on tables at Great Lakes 
Regional Conference. 


Public Auditorium to be on the 
for the official opening of the Interna 


tional Lighting Exposition. 


stage 


Most Inrexestine Jos Contest 
of the Conference 


by six 


Final session was 


the presentation contestants of 
**My Most Interesting Lighting Installa 
tion,’’ the contestants being first place 
winners in the local contests conducted 
earlier by their own Sections, 

First prize taken by Earl R. 
Domoney, Consumers Power Co., Saginaw, 
Michigan for his unique job in relighting 
Mr. Domoney now quali 


was 


an old church. 
fies as a finalist in the competition of the 
Lighting Serviee Forum at Chicago next 
September. 

Second prize went to Alan R. Cripe of 
the Chesapeake & Ohio Railroad for his 
lighting of a private railroad ear. Rob 
ert W. Brown of Cincinnati Gas & Elec 
trie Co. was third with his installation at 
the Kroger Co. executive offices. Mrs. 
Winifred C. Erdle of Beman and Candee, 
Buffalo, won honorable mention for an 
excellent installation in the library of the 
Buffalo State Teachers College. 

Judges for the contest were: Dr. Ward 
Hibben, C. L. Crouch, 

(Continued on page 114) 


Harrison, 8. G, 


HEAD TABLE —- Decorations on panel behind table represent each of the eight 
Sections and Chapters in the Great Lakes Region. 
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THE HIT 
OF THE SHOW 


if you were at the 4th International Lighting 
Exposition you sow . . . you weren't you 
probebly heard about it — the new NEO-RAY 
ROTO.-STRIP. was on everyone's lips — so 
f new to different . such features. 


be 


60" 
For Window Lighting, Rug Displays, Stock Bins, in all directions 
Jewelry Counters, Wall Cases, Murals, Floor Socket Wired On 12° Centers 
Displays, Signs, etc. Ideal for anything that calls 
for highlighting. 


@ In stock sizes 2'-3'-5' and 8 ft. lengths. These 
stock sizes may be combined for any desired 


EXAMPLE: For 47 ft....5-8 ft. lengths 
1-5 #t. length 


1-2 ft. length 
Socket Wired On 12" Centers 
© Sockets wired 12" center to center, start 6" 
No. 13C For Corner Mounting 


e K.O.'s on top and ends. 
e Can be suspended with our No. 10 Hanging 
Assembly. 


© Low cost installation—one Roto-Strip with 8 
sockets installed in same time as single ordin- 
ary socket. 

e Rugged one piece high temperature resistant 
socket. 


Literet Socket Wired On 12° Centers 
Write fer Complete No. 13R_ with Refector 


ef Lous red Ceilings @ Incandesce nt Fluores 
2206 ST « NEW YORK 10, N. Y. 
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Prof. R. C. Putnam and Paul H. Hilde 
brand. 
Rapio aND TELEVISION 


The stature of the Great Lakes Con 
ference was reflected in the interest 
shown by the local press, radio and tele 
vision. President Hibben was interviewed 
on television May 5, by the well-known 
news analyst, Dorothy Fuldheim. Mr. 
George Bowie's talk before the members 
tuncheon on Monday was tape-recorded 
and broadcast on radio that evening. A 
tape recording was rebroadcast also on 
Monday featuring a round table diseus 
sion between Mr. Hibben, Mr. Walter 
Sturrock and Prof. E. M. Strong. Mr. 
and Mrs. Hibben were interviewed over 
WTAM by Gloria Brown and Mildred 
Funnel of that station. 

ENTERTAIN MENT 
ROUND TABLE discussion by Prof. E. M. Strong, Walter Sturrock and 8. G. 


of pro Hibben was broadcast over WGAR on the afternoon of May 5. 


gram was the President's Reception and 

dinner dance Monday evening. Here 

again, planning and effort paid off in the Papers and Program Committees Monday—-Tea 
smooth handling of many people, ex R. L. Ocetting, Chairman Mrs. Arthar B. Oday, Chairman 


traordinarily clever decoration, and fun RE. Birr V. D. Mitchell Mra. L. Amick Mrs. R. F. Hartenstein 
J. F. Buckley L. A, Niemeyer Mrs. W.C. Brown Mrs. M. Lackiesh 

in general. The amusing table decora- © clark A. C. Sangster Mrs. R. W. Butts Mrs. W. Sturrock 
tions were three dimensional footcandles, Rose M. Coakley H. 8. Seott Mrs. R. N. Green Mrs. A. F. Wakefield 


5 x 2 inches in size, cast by Mrs. K. A. C. L. Cottrell WP. Werner 
W. V. Misrach T. J. Wood Tusoday —Luncheon 
Staley from a design by the Cleveland 


Mrs. Will H. Kabler, Chairmen 
Institute of Art, and decorated in Attendance and Publicity B 33 


various colors, J.J. Neidhart, Chairman L. J. Cahill D. W. Rowten 


During dinner the guests were enter G_ R. Baumeartner H. J. MeCallough E. C. Huerkamp Wm Steiner 
Derothy Bolyard L. W. O'Brien R. W. Morrie 8. Strunk 
tained with a two-piano concert by Mra. aut W. A. Porterfield Mra. W. Matehler J.T. Yeildinge 


Joseph Terr and Miss Joan Terr, the J. L. Wolt 
talented wife and daughter of one of Hesst 
Cleveland Section ’s most active members. . Ideas worth swiping from the Great 

This feature was especially pleasant dur J.T. Yeilding Lakes Conference: 1. Pre billing and 
ing dinner and was greatly enjoyed. Fol plenty of advance notices and publicity 
lowing dinner, fresh young voices of the Displays and Decoration 2. Advance arrangements with radio and 


a eapella choir of Cleveland Heights Winifred L.. Pay, Chairman 
Joseph Gerengher Kaye A. Leighton 


High School harmonized in a number of 
selections. The choir, presently on its Kaseman C. A. ers’ table a large fabric panel featured 
way to perform in Europe was under the a transilluminated Society emblem 

Registration and Reception 
(made locally) and trans-illuminated 


Ipeas Wortu Sreaaine 


press. 3. Original and appropriate dee 
orations at the dance. Behind the speak 


direction of George Strickland 

Mr. Hibben was presented with an elec Charles W. Craig 8. A. Eisenberg scenes representing each Section of the 
trie mixer by the Great Lakes Region, FE. 1. Creed E. M. Kooker Region. For instance, chair for Grand 
who gave as a reason that he was such a A A. Eastman CharleneB. Reed Rapids; automobile, Michigan; camera, 
**good mixer.’’ Rochester; Indian, Cleveland; glass, 

The ladies’ program was also smoothly R. W. Batts. Chairmen Toledo; river boat, Cincinnati; street 
organized, with Cleveland wives serving ¢ F. Egeler R. F. Hartenstein lighting, Syracuse; honeymooners, Buf 


as hostesses for brunch parties, style KR. Eppele H. A. Lawrence falo. 4. Organization of discussors at 
Joseph Terr 


shows, shopping expeditions. Visiting papers sessions. 5. Diversification of re 


ladies were entertained at tea Monday Lane’ sponsibility. 
afternoon at the home of Mrs. Ward 
Transportation 


Carrico. Mra. Homer A. Lawrence Quebec and Montreal Groups 
ACKNOWLEDGMENTS Mrs. Norman H. Vache Meet at Trois-Rivieres 


Committee members responsible for Decorations Members of the Quebee Chapter and 
this fine conference were: Mrs, J. William Steiner Montreal Section met with members from 
Chairman ..... ety Branch Trois Rivieres for a total of 78 in attend 

Secretary Treasurer F. Mueller Mra. Baumgartner Mre. L. Octting Mauriac Hotel 
Transportation Allen Schwarte Mrs. F. L. Detwiler Mre Allen 8 hwartz The proceedings began with a tour of 
Ladies (Co-Chairman) ... Mra. F. E. Mueller Mrs. A. A. Eastman Mo Smart 

Mrs. Kahler Mrs. A.D. Harrington Mrs. Joseph Terr the Canadian Westinghouse lamp factory 
A.B. Oday Mre. H. A Lawrence Mrs. J. Wolf (Continued on poge 144) 


JUNE 1952 TELECAST—Lighting News of Current Interest 11A 


‘ 
fi 

Hee 
4 
4 
‘ 
t 

4 

P 
arte 
« 
ou 


Bollest 896322 for 22-~ Circline lomp. JUST ONE G-E ballast (89G331) operotes two 14, 15, of 20-w lamps, or two 22-w Circline lamps. 


More fixture designs possible 


Now—make residential fixtures with all the above 
lamps and combinations — without using starters! 


For the first time you can make fixtures using all 
of the above lamps and lamp combinations—with- 
out using external starters—with General Electric's 


expanded line of Trigger-Start Ballasts! 


EXPAND YOUR MARKET 


Your fluorescent fixtures will sell easier and faster 
because of the great customer appeal of G-E Trig- 
ger-Scart Ballasts. They start lamps instantly with- 
out flickering, and they remove the bother of 
replacing worn-out starters. Moreover, these bal- 


lasts conserve lamp life because of their unique 


operation: electrodes are immediately pre-heated 


GENERAL ELECTRIC 


at the flick of the switch, then starting current drops 
to practically zero when the lamp goes on—almost 
faster than the eye can see! 


REDUCE STOCK PROBLEMS 


Note that only five different G-E Trigger-Start 
Ballasts are needed to operate all of the above 
lamps and combinations. And, of course, there’s no 
need to stock starters for trigger-start ballasts. 

For more information on G-E Trigger-Start 
Ballasts contact your local G-E Sales Office, or write 
Section 412-98, General Electric Co., Schenectady 
5, New York. 
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ONE G-E ballast (89G320) for 14, 15, or 20-w lamps. NEW: G-E bollost 89G333 tor one and one 82-inch, or two 12-inch Circling 


with G-E Ballasts 


BETTER BALLASTS to help you build your fluorescent trade ore continually MORE BALLASTS AT LOWER COST ore mode possible by G-E standerd- 
being developed by G.E.—world’s largest producer of ballasts. Above, G-E ization and mass-production methods. Above ore automatic punch presses fer 
engineers work ovt new ballast design cutting core lominations in G-E Danville (ill.) Flant 


TOP PERFORMANCE is the result of continuing study of fixture manufoctur- YOUR ASSURANCE of o good bollast every time you buy G-E is avtomatic 
ers’ problems ond actvol ballast operation. testing opporatus on the production line. 


+ r 


under the direction of James Buntain, 
manager and Victor Guay, plant engi 
aeer. A reception was then followed by 
dinner in the hotel ballroom, with Romeo 
Martineau, chairman of the Quebee Chap 
ter im the chair. Guest speaker Victor 
Guay, gave an interesting talk on the 
lamp factory history All three cities 
represented were pleased with the splen 
did cooperation in making the joint meet 
ing possible and expressed a desire to 


repeat it 


Milwaukee Spring Conference 
Features Lighting and Production 


“Lighting Production Tool. Is it 
used wisely in your plant?” was the 
theme of the fourth annual Spring con 
ference, May 14, sponsored by the Mil 
waukee Beetion, The full day pro 
gram was planned for plant engineers, 
maintenance engineers, electrical con 
tractors, safety directors, jobber repre 
aentatives, manufacturer's representatives 
and lighting specialists Topies and 
speakers were 
New Developments in Light Sourcee—-T C 

Mergent. Sylvania Electric Vrodacts Ine 

Chairman of the LES Lighting Progress 

Committee 
low te Lighting Used in Industry Today 

Henjamin Benson, Benjamin Ele trie 

Oe 
toler Apply to Industry Walter 

Granville Container Corp of America 
Fundamental Factors in Cost Comparisons 

Charlee Amick General Plectr Lamp Divi 

ston 
fieed Maintenance What Doe Tt Mean 

Cart Jenson Westinghouse Electric Corp 

Luncheon was held in the Marine Din 
ing Room of the Milwaukee Elks Club 
and at the conclusion of the afternoon 
session a buffet supper was held at the 


Biate Brewing Co. Hospitality Room 


PRESENT at the Visual Research Conference were, 23 research scientists and 
specialists. Seated are C. L. Cottrell, R. C. Putnam, L. C. Mead, Joseph Tiffin, 
Harry Helson, D. E. Spencer, R. M. Hall, 8. H. Bartley, K. B. Stoddard, BE. M. 
Strong; standing are 8. K. Guth, Dean Farnsworth, C. L. Crouch, A. D. Ruedemann, 
L. H. Brown, R. H. Peckham, G. A. Fry, H. W. Hofstetter, H. R. Blackwell, M. A. 
Tinker, Ernst Wolf, A. A. Eastman. Missing from photo are D. Y. Solandt and 
Richard Feinberg. 


Visual Research Specialists Hold Three-Day Conference 


Twenty three research scientists and 
specialists from universities in the United 
States and Canada attended a three day 
Visual Research Conference, April 21-25, 
at the General Electric Lighting Insti 
tute, Nela Park. The conference marked 
the second of its kind, the first having 
been held in 1950 

S. K. Guth, in charge of Lighting Re 
search at Nela Park; Willard C. Brown, 
manager of Application Engineering, and 
\. A. Eastman, research specialist, were 
co chairmen in planning the conference 

The first day's session was concerned 
with “The Color Factor in Seeing.” Dis 
cussion leader was Dr. Harry Helson of 
the University of Texas. Dr. Helson 
called attention to the fact that the eye 
does not see colored pietures or scenes as 
the camera does, but is greatly influenced 
by ite adaptation level to the various 
color components present 

Dr. Helson stated that a method had 
been developed under the LES Research 
Fund sponsorship, whereby the appear 
ance of object colors could be predieted 
under any illuminant if its spectral dis 
tribution be known, 

Dr. Helson stated that the reaction of 
the intellect and emotions to color is hard 
to quantify. Therefore color preference 
studies in the laboratory may have little 
relation to life conditions. Reactions in 
life may depend largely upon behavior 
characteristics, such as satiation with a 
given color and a desire for contrast 

Keynote of the second session was 
“Efficient Seeing” and Dr. H. Richard 
Blackwell was the discussion leader. Dr 
Rlackwell first defined “efficient seeing” 


as maximum performance with minimal 
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stimulus. Performance is considered 
largely in terms of (1) at threshold and 
(2) under supra threshold conditions. Dr. 
Blackwell developed a case for the de- 
sirability of “forced choice” on the part 
of the observer in determining threshold 
performance. He stated that under this 
method relative judgment is largely 
eliminated and truer organism response 
curves are obtained which do not vary 
from day to day. He indicated that 
studies had developed the concept that 
all psychophysical performance curves 
are of one type in much the shape of a 
slanting “S.” He stated that in recent 
studies, under the L.E.S. Research Fund 
sponsorship, he had determined the 
threshold curves for round dise test ob 
jects from 1° size to 64° and for varying 
contrasts and times of exposure as re 
lated to brightness level. From these 
threshold performance curves it is the 
hope to develop the illumination required 
for a given set of conditions in the field. 
The subject for the third day's diseus- 
sion was “Visual Fatigue” with Dr. 8. 
Howard Bartley as discussion leader. 
Dr. Bartley stated that “fatigue had 
come to mean a great many things with 
many times a poor connotation. He de 
scribed “productivity fatigue,” “subjee 
tive fatigue,” “physiologically indicated 
fatigue” and “combat fatigue.” He cate- 
gorized visual fatigue as (1) sensory, 
(2) ergographie, (3) systematie, (4) 
ease of seeing and (5) conflict, and gave 
illustrations and work done in each. 
Diseussions followed each day’s presen 
tation and much constructive comment 
added to the inspiration of the confer 
ence. A feeling prevailed as the meeting 
drew to a close that it had been most 
beneficial to discuss the latest results of 
visual research as it related to light and 
vision. An expression of approval was 
made to the Nela Park hosta. 


Day” Program 
At Duke University 


The Carolinas Chapter and Duke Uni 
versity recently celebrated an “LEA 
Day.” Featured in the program was the 
inspection of the new Van de Graaf Ae 
eelerator in the Physics Building. This 
machine is the only one of its kind in 
the South which generates X-rays at 
4,000,000 volta. 

Dr. George Collier, Psychology Dept., 
Duke University, spoke on “Problems at 
Visual Thresholds,” and T. A. Boyd, 
Consultant for General Motors Research 
Laboratory had as a topic “Trail Blazing 
in Industry.” 


(Continued om page 17A) 
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THE OLD WAY: 


strong contrast 
deep shadows 


JUNE 1952 


— FOR BETTE 


Here's a new idea in factory lighting to lift 
the eyestraining gloom off the ceiling: 
ALL WHITE INSIDE—to reflect maxi- 
mum light down and outward onto the 
working area. 

ALL WHITE OUTSIDE—to reflect room 
light upward, brighten the ceiling and 
soften brightness contrast. 


UTH WYTE-LINER WAY: | 


low contrast } 
soft shadows 


HT 


Easier to clean—reduces maintenance. Air- 
flow Channel circulates air currents for 
longer ballast life. 


GUTH Wyte-Liners are made in 2 and 3 
lamp sizes for conventional 40-watt lamps 
and for 4 and 8-ft. Slimline. May we send 
you our l6-page Catalog 48-1 with com- 
plete details? 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
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SOLA ballast devel development 


pan 
cod 48112 
fax. lomps 


The LIGHTEST and SMALLEST 
LEAD-LAG BALLAST produced 


~ 


Independent lamp operation 

Small size, light weight 

High starting current 

Fast lamp starting 

Low wattage loss 

Low peak to R. M. S. current ratio 

More Lumens per watt 

Cool operation and low temperature rise 
Ventilated capacitor compartment for longer ballast life 
Quiet operation 

Stroboscopic correction 

Low Cost 


Here is the answer to your fluorescent 
lighting problems. A new premium 
performance ballast that is out- 
standing. It is comparable in size and 
wattage loss to current models of cer- 
tified Sequenstart” ballasts. *The new 
Dynatran is certified by E. T. L. to comply 
with the present Spec. #6, and the pro- 
posed American Standards Association 
specification C82.1. It provides these 
advantages: 


Designed in the tradition of Sola engineering leadership 


SOLA 


SPEC NOG 
Transformers for: Constant Voltage * Fluorescent Lighting * Cold Cathode Lighting © Airport Lighting © Series Lighting * Luminous Tube Signs 
Oil Burner Ignition © X-Roy * Power * Controls * Signo! Systems * etc. © SOLA ELECTRIC CO., 4633 W. 16th Street, Chicage 56, Illinois 
Mew York: 103 E 125th St, New York 35, N.Y. TRefalger 66464 © Cleveland: 1010 Euclid Ave. Cleveland 15, O., PRospect 1-4005 
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(Continued from page 144A) 


In the evening, a joint meeting was 
held with the local group of A.1.E.E., 
when the demonstration lecture was on 
“New Applications of Photoell Con 
trol” by Russell Ranson, of Ranson and 
Wallace, Charlotte, N.C 


Summary of Action by 

Council Executive Committee 
Council Executive 
was held May 7 at 
Pres 


A meeting ef the 
Committee of LES 
the Hotel Statler, Cleveland, Ohio. 
ent were: 8. G. Hibben, President, pre 
siding; Vice-President, E. M. Strong; 
General Secretary, C. C. Keller; Treasurer, 
R. F. Hartenstein; A. D. Hinckley, Ex 
ecutive Secretary: C. L. Crouch, Technical 
Director; Ruby Redford, Editor; 
G. B. Buck IT, R. N. Green, K. E. Hol 
lingsworth, Harold Rankin, Kirk M. 
Reid, Dana W. Rowten, Alfred C. Sang 
ster, (. C. Shotwell, Walter Sturrock, 
John 8. Walsh, F. C. Winkler. 

Action was taken approving a number 
appointments, 


and 


of additional committee 
including the establishment of a new task 
committee to study and recommend to 
Council the seope and personnel of a com 
mittee to cooperate with safety organiza 
tions. Seope of a sub-committee on Color, 
of the Light Sources Committee was also 


directed. 
MEMBERSHIP 


Action taken on the report submitted 
by the General Board of Examiners, F 
M. Fahey, Chairman, confirmed the elec 
tion of 137 Associate Members, 31 Mem 
bers, and 21 Students. Membership totals, 
as reported by the General Secretary are 


shown in the following tabulation: 


May 7. 


September 30, 
1952 


1951 


Total Membership 
Members Emeritus 
Fellows 
Members 
Associate Members 
209 Student Members 


7166 


“Includes 10 Fellows 


New Srupent Branches 


Petition for Charter was made by R. © 
P., for a 
University of 


Paslay, Southern Regional V 
Branch at the 
action by the 


Student 
Miami 
mittee approved the petition for a Char 
of Miami, with 


Favorable Com 


ter at the University 
Prof. Jackson 8S. Sells serving as Branch 
Advisor 

A report was also given on the organi 
Club at the 


zation of an Illumination 


Southern College of Optometry, Memphis, 


JUNE 1952 


LIGHTING CALENDAR 


Society Events 


June 18, 1952 


Hotel Preston, Swampscott 


June 19-20, 1952 Northeastern 


Conference, Hotel Preston, Swampscott 


~ Meeting of 1 ES. Council 


Regional 
Mass 


July 10, 1958 Meeting of LES. Council 


Executive Committee 


September 8-13, 1952 Iuminating Engi 
neering Society, National Technical Conference 
Edgewater Beach Hotel, Chicago, Il! 


Industry Events 
June 8-21, 1952 


for Standardization 
Council and a Number of Technical Commit 
tees, Columbia University, New York, N. Y 


Imernational Organization 


(180), General Assembly 


Annual Con 
Kelectrical 


Week of June 9, 1952 
vention, National Association of 


Distributors, Aflantie City, N. J 


June 9-13, 1952- 


on Industrial Research, 


June 16-18, 1952 
ing and Ventilating Engineers 
Meeting, The Exsex and Sussex 

June 23-27, 1952 Meet 
ing. American Institute of Electrical Engineers, 
Hotel Nicollet, Minneapolis, Minn 


Third 
Columbia 


Annual Conference 
University 


American Society of Heat 
Semi Annual 
Spring Lake 


Summer General 


Week of June 23, 1952 American Society 
for Testing Materials, 50th Anniversary Meet 
ing, Hotels Statler and New Yorker, New York 


June 30- July 2, 1952 
Association, Annual Convention 
Hotel, Banff, Alta 


Canadian Electrical 
Banff Springs 


June 29-July 7, 1952 New York State 
Assoriation of Electrical Contractors and Deal 


ers, Inc. Saranac Inn, Saranac, N 


Show 


York Lamp 
York, N.Y 


July 6-11, 1952 New 
Hotel New Yorker, New 


August 19-22, 1952 — Pacific General Meet 


ing. American Inetitute of Electrical Engineers 
Phoenix, Ariz 


American Standards 
Standardization 
and Industry 


September 8-10, 1952 
Third National 
Museum of Science 


Association « 
Conference 
Chicago, 10 


of Traffic 


Sherman 


Inatitute 
Hotel 


September 8-11, 1952 
Engineers, Annual Meeting 
Chicago, 1 


Tenn. Activities of this are under 
the direction of Dr. M. E. Brown as Ad 
visor, looking toward the establishment 


of a Student Branch of the Society. 


New Mexico Cnaprer 


In the absence of W. E. Folsom, Re 
gional Vice-President, G. B. Buek, I, 
Chairman of the Rocky Mountain Section, 
presented the petition of a group of 
members in and near Albuquerque, New 


Mexico, authorization of a 


requesting 


TELECAST—Lighting News of Current Interest 


Annual 
Signal 
Mass 


a 
P 29 - 2, 1962 
Convention International Municipal 


Association, Inc., Hotel Statler, Boston 


October 1-3, Electrical Man 
ufacturers Association, *th Annual Meeting, 
General Brock Hotel, Niagara Falls, Ontario 


October 1-4, 1952 i7th Annual 
ence, Internat | Association of 
Leagues, Radisson Hotel, Minneapolis 


October 7-9, 1952 Pacific Coast Regional 
Restaurant Convention and Exposition, Bilt 
Hotel, Los Angeles, Calif 


Confer 
Electrical 
Minn 


more 


October 13-17, 1952 


American Institute of 


Fall General Meeting, 
Electrical Engineers, 
New Orleans, La 


October 20-21, 1952 
trifleation Conference 
Mich 


October 20-24, 1952 40th National Safety) 


Congress & Exposition of the National Safety) 


Farm Elee 
Detroit 


National 
Hotel Statler 


Council, Chicago, IN 


National Electrical 
Haddon Hall 


November 10-13, 1952 
Manufacturers Association 
tel, Atlantic City, N. J 


November 17-19, 1952 19th National Fora 
ean Trade Convention, Waldorf Astoria Hotel? 
New York, N.Y ‘ 


Annual Meetir ; 


Movember 19, 1952 4th . 
Waldorf] 


American Standards Association 
Astoria Hotel, New York, N. ¥ 


January 19-23, 1953—— Winter General Meet 
ing, American Institute of Electrical Engineers, 
New York, N.Y 


March 9-12, 1953 


ufacturers 


Electrical Manat 
Reach 


National 
Association, Edgewater 


tel, Chieago, 


45th 
Association of 


Hotel 


Annual Con 
Flectricall 
Chicago, Il 


Week of May 24, 1953 
vention National 
Distributors, Stevens 
June 29-July 3, 1953 General 
Meeting, American Inetitate of Electrical En- 
Atlantic City, N. J 


Summer 
gineers 
August 18-21, 1953 Pacific General Meet- 
ing, American Institute of Electrical Engineers, 
Vancouver, B. ¢ 


September 21-26, 1953 
ing, International Association of 
Edgewater Beach Hotel 


25th Jubilee Meet 
Pleetrical In 


spectors Chicago, 


National 


Movember 9-12, 19653 Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J 


charter for a Buek 
stated that the petitioning group meets 
all of the 
and that the proposed Chapter area hag 
Rocky Mountaim 


presentation action 


new Chapter. Mr 


Constitutional requirements 
been released by the 
Section. Following 
taken to Couneil 
New 


headquarters at 


was recommend to 


authorization of a charter for the 
Mexico 
Albuquerque, 
aren, the State of New Mexico, subject to 


Chapter with 


including as the Chapter 


(Continued on page 194) 
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While the city sleeps... 


Mangere e... industry hums, with the production of vital defense 


materiél, the manufacture of more and better products to meet 
America’s expanding needs. Lighting plays an indispensable 
|= part in maintaining production at continuously high levels . . . 


sea and Leader plays an importat role in providing proper lighting 
NEW Difaver U w modify the 
lighted sock scene ead for industrial production. The Leader line includes fixtures 


pee dark areas, mdirect com- 
ponent. All-stee! for 2 of 


mietmitoud for all general and many specialized industrial requirements . . . 
and all units afford top performance, ease and flexibility of 


installation, economy in first cost and maintenance. 


Sold ont installed by the better 
Leader industrial are available end conte 


open and closed cad syles, for 2 of wart, 
2 tor 2, of 4 slimline lamps 
Rugaed construction, many coovenent fea 
tures, chore of mounting. Write for complete 


LEADER ELECTRIC COMPANY — 3500 North Kedzie Avenue, Chicago 18, Illinois 
leader Electric—Western: 800 One Hundredth Avenue, Ockland 3, Colifornia 
Campbell.leader, itd.—Brantford, Ontario, Canada 
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the approval of the Regional Vice Pres 
dent and the submission of By Laws con 
forming to the Society's Constitution and 
By Laws. 


SOUTHERN COLORADO CHAPTER 


Mr. Buck also presented the petition 
of a group of members in and near 
Pueblo, Colorado, requesting approval of 
a charter for the 
Chapter. Mr. Buck stated that the peti 
tioning group would meet the require 
ments stated in the Constitution follow 
ing favorable action on the election of 


Southern Colorado 


a number of members for whom he sub 
mitted membership applications 

Following presentation, action was 
taken to recommend to Council approval 
of a charter for the Southern Colorado 
Chapter, subject to the meeting of Con 
stitutional requirements, the submission 
of By-Laws conforming to the Soriety’s 
By Laws ineluding a 
specification by Counties of the Chapter 
area, the offivial release of this area by 
the Rocky Mountain Section and the 
official approval of W. FE. Folsom, Re 
sional Vice President. 


Constitution and 


New 


Cc. C. Shotwell, 
for Council's approval the reinstatement 


Chairman, presented 


of two Sustaining Members and the elec 
tion of two new Sustaining Members 
Following presentation action was taken 
to approve the committee’s recommenda 
tions as follows: 


Compre Corporation 
2251 W. St. Paal 
Chicago 47, Minois 
Official Representative: Lawrence H. Wrobel 
Duray Fluorescent Mfg. Co 

8552 N. Pulaski Road 
Chicago. Mlinois 
Official Representative: Ludwig Dannenberg 
William Penn Fluorescent Light 

1429 South 23rd Street 
Philadelphia 46, Pa 
Official Representative Pot Pedicone 
Esty Manufacturing Company 

1231 W. Monroe Street 

Chicago 6, Miinois 


Oficial Representative: Ren Troseman 


Floating Power Plant 
Built by Navy 


A 34,500 kilowatt floating power plant 
is being built by the U. 8. Navy, which 
will be able te supply power needs of 
most naval shipyards or overseas bases. 
Three 11,500kw 
installed in the MS Coastal Racer, a (1 
M-AV1 design hull with length of 338 
feet and 50-foot beam. The unit will be 
without propulsion power and will be 
towed to stations when needed 


steam turbines will be 


1952 


ARCHITECTURAL STUDENT Lighting Design Competition award winners in 
the Southern California Section contest are, left to right: Charles G. Kanner, Ist 
prize; James W. Bird, 2nd prize; Wm. 8. Lewis, 3rd prize; G. L. Payne, Trophy 


Design winner; 


and three Honorable Mentions, Henry Yen 


Foon, Merle A. 


Rousellot and Kenneth G. Bristol 


Architectural Student Awards 
Made at Joint 1.E.S.-A.1.A. Meeting 


The winners of the Architectural Stu 
dent Design Competition awards, spon 
sored by the Southern California Seetion, 
were announced at a joint dinner meet 
ing April 2, of the Section and the local 


A.L.A. group. The winners are: 


$100 

Second prize—James Bird— $50 

Third prize—Wm. 8 

Trophy Design Winner—G. L. Payne—#10 

Honorable Mention—lHenry Yen Foon, Merle 
A. Rousellot. Kenneth G_ Bristol-Certificate 
of Merit and one year's Student Membership 
in the LES 


First prize—Chas. G. Kanner 


Lewis—$25 


An additional prize winner has been 
admitted to the customary group, called 


“Permanent Trophy Design.” This is a 
copper plaque on which wil! be inseribed 
the yearly winners of the competition, to 
be mounted on a cement base and erected 
in the patio of the U.S.C. School of 
Architecture. 

Charles B. president, 
Southern Chapter, spoke on 
the importance of the fine relationship 


between the respective local groups and 


Fry, 
California 


said “Architects are very conscious of the 
effect which good lighting plays in the 
successful interpretation of their designs 
In the development of the design, the 
architect must consider and plan for the 
many elements which go into the finished 
product... . Lighting is euch an impor 
tant factor that it must be considered as 
a basic element in the overall picture.” 
Student response to this yearly compe 
tition is enthusiastic as evidenced by a 
letter from one of the contestants, who 


TELECAST—Lighting News of Current Interest 


Competition hae 
That 
is the importance of teamwork betweem] 
architects and engineers in the building 
field.” 

Entries were judged by the following 
members of the jury: Van Lee Schmidt} 
T. M. Abell, Maynard Lyndon and Wine 
ston Cordes, all of A.1.A.; and T. H, 
Shepherd, R. E. Dahlin, W. Gruen and 
Jerry Silvers, of 1.E.8. ; 


“The Lighting 


conveyed one concrete fact to me 


says 


Edison Birthplace 
To Be Fund Depository i 


The United States National Committeg 
of the Commission International de 
1’Eclairage (1.C.1.) has selected the 
of Milan, Ohio, birthplace of Thomas Ay 
Edison, as the place of deposit for the 
Committee's funds. 

“Utilizing Milan as the Committee's 
depository will to some degree help keep 
alive the Edison tradition, and will be a 
recurring reminder of the debt which the 
electrical industry owes to its foremost 
pioneer,” said T. D. Wakefield, Treasurer 
of the U. 8. National Committee 


Two New Student Branches 
Have Charter Meetings 


The University of Miami and Louisi- 
ana State University have recently held 
their Charter Meetings as Student 
Branches of LES 

The group at the University of Miami, 
with 15 charter members ineluding Prof. 
Jackson S. Seels as faculty advisor, is 

(Continued on page 204A) 
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Section status charter is presented by Paul Hildebrand (right), Regional V-P to 
Maryland Section Chairman J. M. Asher (left). 


page 


composed in the main of students from 


the Sehool of Illuminating Engineering 


and the Sehool of Architectural Engi 
neering. The branch, with duty elected 
student offieers, has the backing of the 
Sehool of Engineering faculty, the South 


east Florida Chapter, and the local 
electrical industry 
(wer in New Orleans, R. Ceeil Paslay 


Regional VP, reeently presented the 
le sane State University Student 
Hranch with their Charter Professer 


W. Morris is faculty adv 


ABOUT PEOPLE 


John B. Stirling, of Men 


treal has been elected present f the 
Engineering Institute of Canada for 
the vear 1952 1953. He sueeeeds Ira P 
Macnab of Halifax, Mr. Stirling 
teok hin new offices luring the annual 
meeting of the Institute which is being 
held in the Hetel Vaneouver, Vaneou 
ver, Bf May 7% 

The first award of the K. ©. Li Medal 
for meritorious achievement in advane 
ing the science of tungsten has beer 
made te William David Coolidge, 
president and acting head of Colum! 
University. Dr. Coolidge’s contributions 
made possible the f tungater 
lamp fllaments, He director emeritus 
of the General Bleetr Research La 
eratery in Schenectady, 


R. L. Biesele, Jr. of Southern Meth 


diet University, has been appointed t 


2Q0A 


First Extension Meeting 
Held by Maryland Section 

Meeting jointly with the Southern En 
gineering Society, the Maryland Section 


held its first extension meeting in Hagers 


town, Md. Chairman J. M. Asher pre 
sided at the meeting which featured as 
speaker Ted Sargent, Chairman of the 


Progress Committee, LE.S., who spoke 
on Lighting Progress 
of the 
presentation of the Seetion Charter to the 
Marvland 


Chapter 


A highlight evening was the 


Section (formerly Baltimore 


the Mid Southwest Sub-committee on 


Tropical Housing and Building of the 
Building Research Advisory Board. 
A new sales district has been an 


nouneed byw the General Eleetrie Co 
Lamp Division and Theodore C. Lauck 


The new 


St 


has been named manager lis 
with 


Ave., 
the 


triet, headquarters at 
New Orleans, La. will be 


District 


Charles 


known as Delta Sales and 


will encompass the southern sections of 


Louisiana, Mississippi, Alabama anid 
Florida 
member of the LES 

E. W. Noxon, 
Electric's 
innouneed the reloeation of their head 
quarters in Little Roek, Ark. The pre 


motion of Prank Mentsz to the position 


western Mr. Lauck is an active 


manager of Westing 


house southern lamp plants, 


of superintendent of the Richmond 
plant was also announced. Mr. Mentz 
succeeds C. T. Nichols, who in turn 


was recently appointed manager of the 
livision’s new plant at Reform, Ala, 
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The Electro Mfg. Corp., Chicago, and 
Bright Light Reflector (o., Inc., Bridge 


port, Conn., have announced the merg 


ing of their operations under the name 
of Electro Silva-A-King. Charles I. 
Schneider presidency 


assumed the 


of the new company 

Samuel B. Williams has been ap 
pointed Assistant to the President of 
Sylvania Eleetrie Products, Inc.. with 
headquarters in the New York office 


George W. Griffin succeeds Mr. Williams 


as Director of Public Relations 


E. C. Hugh, Sales Manager of the 
Frink Corp. Long Island City, New 
York, attended the Annual Meeting at 
Eastbourne, England, May 20, and on 


his trip visited the outstanding lighting 
equipment manufacturers in Great Brit 
ain. 

Two new distriet managers have been 


appointed to two new districts of Syl 


vania Eleetrie Products, Inc. J. FP. 
Davis has been named district sales 
manager of the newly formed Newark 


Distriet and BE. B. Colby has been ap 
pointed manager of the Pittsburgh Dis 
triet. Both men are active in LES. ae 
tivities. 

John B. O'Donnell has been appointed 
sales the 
office 
trans 
Eleetrie Co. His 
246° «Walnut 
Boston. 

Naim M. Abou-Taleb, who is current 
for a 


illuminating 


representative in 
Boston 


charge of 
recently 
for 


former sales of Sola 


opened branch 


lighting and luminous tube 


headquarters will be at 


Street, Newtonville, 


ly completing the requirements 


doctorate specializing in 
engineering at Stanford University, will 
he soon teaching this subject at Farouk 


University in Egypt. 


OBITUARY 


Leo Hayes Cleary, who died May 3, 


after a brief illness, is mourned by 
friends and associates in the Capital 
Section, who miss his counsel in loeal 
Society affairs. 

Mr. Cleary, well known electrical engi 
neering consultant, designed the lighting 
for the Senate and House Office Build 
ings, the restoration of Williamsburg, 


Va., did the planning of electrical sys 
for the Capitol sthe 
Bureau of Standards hydraulic building, 
Holy the 
Geographie Society administration build 
ing 

In 1944, Mr 


as a full member 


tems power plant 


Name College and National 


Cleary joined the LES. 


(New Members on page 25A) 
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Corning’s FOTAGLITE gives you 
louvered light without the “egg crate” effect 


Dust-catching louvers reduce the efficiency and mar the beauty of louvered 
lighting installations, but with Corning’s FOTA-LITE, there is no 
such problem. The louvers are actually part of the glass itself . . . presenting 
a smooth, flat surface that can be wiped clean quickly. 
Thousands of tiny opal louver cells permanently embedded in 
its 18" thickness diffuse light evenly at normal viewing angles giving 
the glass the appearance of plain opal. Vertical light is practically unrestricted. | 
Not color-selective, FOTA-LITE transmits the true color of the 
light source . . . gives unusual light quality. 
FOTA-LITE is strong, light in weight, and free of warpage. It is ideal 
for enclosed fixtures, totally luminous ceilings . . . wherever 
louvered lighting without bulk is desired. Louvers in the standard product 
Re Gy pet Mepven ave pant of are accurately designed for 45° cut-off. For other applications, a wide 
the gloss itself —will not deterio- 
cctowtthageer weathering—seve variety of patterns can be produced in the glass. 
metols—lower maintenance costs. FOTA-LITE is featured in ceiling installations and top quality luminaires 
by the leading manufacturers of lighting fixtures 
For complete information send for Bulletin LS-32 which describes FOTA-LITE. 


CORNING GLASS WORKS CORNING GLASS WORKS, Dept. 1E-6, Coming, N.Y. 


Please send Bulletin LS-32 describing FOTA-LITE. 


CORNING, NEW YORK 
meant research Glass 


VISIT THE NEW CORNING GLASS CENTER @® 


Technical Products Division: Laboratory Glasswore, Signalware, Gloss 
Pipe, Gauge Glasses, Lightingwore, Optical Giess, Gloss Components 
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More than half a century of lighting ex- 
perience and the facilities of two well-known 
organizations have now been combined into 
one of the industry's most important and com- 
prehensive sources for all lighting equipment. 


Through this consolidation, ELECTRO sILv-a- 
KING INC ms now ina position to insure more 
efficient, more rapid and more economical 


service from two main points of production 
and distribution 


Regardless of your location, an experienced 


Offices ell 


lighting engineer from the combined, nation- 
wide sales staff is readily available for con- 
sultation and assistance on every problem. 


From this one, dependable source, you can 
now select lighting equipment for all com- 
mercial and industrial installations—indoors 
and outdoors. The extensive ELECTRO SILV-a- 
KING line of incandescent and fluorescent fix- 
tures is manufactured to meet the industry's 
most rigid requirements . . . guaranteed to 
assure complete satisfaction in every detail. 


Principe! lactro Silv-A-King CORPORATION 


FACTORIES: 2000 WEST FULTON STREET + CHICAGO 12, ILLINOIS 
FAIRFIELD AND STATE + BRIDGEPORT 5, CONN. 
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NEW MEMBERS 


At the meeting of the Council Execu- 
tive Committee held in Cleveland, Ohio 
on May 7, 1952, the following were 
elected to membership: 

ALAMO CHAPTER 


Member 
Beyert, Ted, Federal Electric Producte Co 
San Antonio, Texas 


CHAPTER 


Members 
Arvin, H. V., A. B. Lighting Co., Phoenix, 


Bomar, FE. B., Day-Brite Lighting, Inc., Phoe 


Brown, J. 1D... Graybar Electric Co. Phoenix 


Devic, P. Laxor Lighting Products Inc 
Phoenix, Ariz 

Kaplan, A! Tucson Electric Supply Co. 
Tucson, Ariz 


Kaplan, I. Tucson Electric Supply Co 


Leean, J. PP. Phoenix Electric Supply Co 


Mobley, Tucson Gaa Fleetric Light & 
Power Co.. Tacson, Ariz 

Oshorn, W. Westinghouse Electric Sapply 
Phoenix, Ariz 


Rertisn 

Member 

Reid. Kenneth. Corp. of the City of Victoria, 
Victoria, Canada 

Aanociate Members 

Fields A Northern Electric Co. Ltd 
Victoria, 

Stefanier J. 8 


H. D. Mainwaring & Co 
Victoria, B.C 


Capita, SreTion 
Members 
Estabrook, C. Anderson & Estabrook, Inc., 
Arlington, Va 
Friede, H. A. District of Columbia Govern 
ment, Washington, D.C 


CAROLINA® CHAPTER 


Member 

Biberstein. V.. Biberstein. Bowles & 
Meacham, Inc.. Charlotte, N.C 

Associate Member 

Jordan, R. A.. General Electric Co. Green 
ville, 


CENTRAL New York Srorron 


Associate Members 

Pugliese, A. P.. New York State Division of 
Standards & Purchase, Albany, N. Y 

Shaw, F. E.. Frederic Nicholson, Consulting 
Engineer, Candor, N. ¥ 


Cuteaco Section 
Member 
Eisendrath, B. N.. Schmidt, Garden & Erik 
son, Chicago, Ill 
Associate Member 


Taylor, Hartley, 605 W. Park Ave. Liberty 
ville, 


CLEVELAND SECTION 
Member 


Shook, R. F.. fhe General Fireproofing Co., 
Youngstown, Ohio 


Associate Members: 


Goplen, J. Holophane Co. Inc., Newark, 
Ohio 
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Grandi, Renzo, Buiwi & Grandi A, Bologna 
taly 

Metrick, E. K. Ferguson Co., Cleveland 

Shaffer, E. F.. The Ohio Power Co. Newark 


Young, W. Westinghouse Electric Corp. 
Cleveland, Ohio 

Student Member 

Schregardus, R. Case Institute of Tech 
nology, Cleveland, Ohio 


SreTton 


Aseociate Members 

MacParianc, J. M.. Marchant & Minges, West 
Hartford, Conn. 

Mackie, W. T., Connecticut Power Co, Stam 
ford, Conn 

Sticklor, H. R.. Sticklor Electric Supply Co 
Hartford, Conn 


CORNHUSKER CHAPTER 


Wember 
Foster, W R.. lowa Power & Light Co. Coun 
cll Bluffs, lows 


Associate Members 

Clapp. A. D., Bluffs Flectri- Fixture & Supply 
Co., Council Bluffs, lowa 

Christiansen. V. G, V. G Christiansen Salee 
Co., Omaha, Neb 


EASTERN PENNSYLVANIA 


Associate Members 

Ludwig, R. M.. Hamburg Electric, Hambare 
Pa 

Silver, Harold. Silver Electric Supply Co 
Reading, Ps 


Fornian Now Secrion 
Members 
Mande, Andre, Paz & Silva, Paris, France 
Knudsen, Bent, Technical University of Den 
mark, Copenhacen, Denmark 


Associate Members 

Gottlich, H New Era Fluorescent Light« 
(Pte) Ltd. Johannesburg. So. Africa. 

Tabraham, L.. The General Flectric Co 
Ltd... Kingeway, London, England 


Student Member 
Singh, Harbans, ‘London University, London 
England 


Groreta SECTION 


Member 
Minors, C. R., Georgia Power Co, Rome, Ga 


Associate Members : 

Bonher, Mise Nina Faye, Georgia Power Co 
Atlanta, Ga 

Minton, C. R., City of Decatur, Decatur, Als 


HAMILTON ONTARIO CHAPTER 


Associate Member 
New, F. W.. Walker & Associates Ltd, Hamil 
ton, Ont 


Heart oF AMERICA SpcTION 


Members 

McDonald, J. G.. Graybar Electric Co. Inc., 
Kansas City, Mo 

Meara, Jay, 3645 Main St. Kansas City, Mo 

Marvin, R. R., General Electric Co. N. Kansas 
City, Me. 


Aswociate Members 

Hess, Werner, Tiemann-Hess Electric Supply 
Co., Kansas City, Mo 

Jones, G. H.. Automatic Temperature Control 
Kansas City, Mo 

O'Connor, F. P., St. Joseph Light and Power 
St. Joseph, Mo 

Smiley. A. E., Jr. A. E. Smiley & Co. Ine 
Kansas City, Mo 

Smiley, Vincent. A. E. Smiley & Co. Inc 
Kansas City, Mo 

Steele. Guy. Miller Light & Fixture Co. Kan 

«as City, Mo 


lowa Suction 

Associate Members 

Clutter, D. F., Terry Darin Oo., Cedar Rapide. 
Ia. 

Rameay, J. C, Edwin F. Guth Co, St. Louls 
Mo 


CHAPTER 


Member 
MacMackin, HD, MacMackin & Co., 
St. John, N. B 


MARYLAND 


iseociate Members 

Doherty, J. R.. James K. Wolfrod, Consulting 
Engineer, Baltimore, Md. 

Kennard, C. E., Crouse Hinds Baltimore, 
Md 


MEXICO CHAPTER 


Associate Members 

Domao, Armando, Tuminacion Flucrescente. 
Mexico, D. F 

Gameros, Sabino Faecohedo, General Electric 
Co., Mexico City, D. F 

Peres, Jose Quinzanos, Quinzanos, A. Mex- 
ico, D. F 

MICHIGAN 

tesociate Members 

Bash, F. Ill, Ford Motor Oo, Livonia, 


Doyle, L. Sylvania Electric Products, 


Shaw Flectrie Co, Detroit 


MILWAUCKRR 


Member 
Henningfeld. 8.. Northern Light Co, Mile 
wankee, Wis 


Associate Members 
Dykema, W. T., Westinghouse Electric Corp, 
Appleton, Wis q 
Tol, H. E., Westinghouse Flectric Supply 
Corp. Milwaukee, Wis 


MONTREAL 
tevociate Membera 
Baker, E. W., Munderloh & Oo, Montrealy 
Que 5 
Vincent, Francois, Franke, Levasseur & Coy 
Montreal, Que 
New FEwotanp Section 
Aseociate Members 3 
Anderson, D. General Electric Co., Lyn 
Mass. 
Canning, J F.. Westinghouse Electric Corp. 
Belmont, Mass 
Colina, J. Jr., First National Stores Inc. 
Boston, Mass 
Merkle, R. A. General Electric Co, Lynn, 
Mars 
Montgomery, J. W., Mitchell Mfg. Co, Waban 
Mase 
O'Donnell, J. B., Sola Electric Co. Newton 
ville, Mase 
Reid, R. A.. General Fleetrie Co, Lynn, Mase. 


New ORLEANS BECTION 
Member: 
Haverkamp. J. D., New Orleans Public Serv- 
ice Inc. New Orleans, La 


Associate Member 
Senge, D. J, Jr., Freret & Wolf, New Orleans, 
La 


New York 


Members 

Foote, F. M.. National Society for the Preven 
tion of Blindness, New York, N. ¥ 

Friedman, H. H.. J. L. Ottenheimer, Consult 
ing Engineer, Albany. N. Y 

Graber M.D. Sheldon Lighting Co, Roose 
vet N.Y 
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SouTHRAST CHAPTER 


Coker, Sam. Jr Texas Electric Service Co, 
Midland, Texa« 

Collies, L. M. Jr. General Electric Supply 
Corp. Lubbock, Texas 

MeKeithen, W. G. Consolidated Vultee Air 
craft Co. Ft. Worth, Texas 


VALLEY 

Student Members 

Buxton, J. A.. Southern College of Optometry 
Memphis, Tenn 

David, D FE Southern College of Optometry, 
Memphis, Tenn 

Lorance A. FE. Jr. Southern College of Op 
tometry Memphis, Tenn 

Mireles, Southern College of Optome 
try, Memphis. Tena 

White H. ¢ Southern College of Optometry 
Memphis, Tenn 


ToRonxnto Section 


Associate Members 


Cohen, EF. Ideal Electric Ontario Lid. Te 


Stanley Canadian Westinghouse 


London, Ont 
Pithie, J. FE Pithie Electric Co. Windsor 


Stewart, Kenneth, Sylvania Electric (Canada) 
Torento. York. Ont 

William Ho M. Garey Co. of Canada Lad 
Terente, Ont 


Twin Crry 

Members 

tirefin F. A. G 
Duluth, Minn 

Pulver, KR. PF. Minnesota Power & Light Co 
Duluth, Minn 


Electric Supply Corp., 


Members 

Ahistrom. H. W Superior Water, Light & 
Power Superior, Wis 

Rothwell, J. W., Kelley How Thomson Co, Du 
luth Minn 

Catheart, R. W. Ellingsen, 217 Torrey 
Bide, Duluth, Minn 

Christopher. I Belknap Electric Supe 
rier, Wis 

Fencil, R. J. Westinghouse Electric Supply 
Co.. Duluth, Minn 

Ganderson, T A Superior Water, Light & 


Power Co, Superior, Wis 


Gurevitech, A. D Northern Electric Supply 
Co.. Duluth. Minn 
Hanson. W Graybar Electric Co.. Min 


neapolis, Minn 

Kerkow ID B University of Minnesota 
Minneapolis, Minn 

lee J.D KR Co Minneapoli« 


Minn 
Mahan. Frank, Jr. Benson Electric Co. Su 
perior, Wis 


Mitchell M Commercial Electric Co 
Daluth, Minn 

Nelson, C. Commercial Electric Du 
luth, Minn 

Nekon. G W Gravhbar Electric Co Duluth 
Minn 

Nordale J ¢ Northern Electric Sapply Co 
Taluth, Minn 

Nvteand FE. Nyland Electric Co. Duluth 
Minn 

Oien, M. A. Thompson Electric Co, Cloquet 


Spell, Ho Northern States Power 
Minneapolis, Minn 
Springer, Rexs Electric Co. Superter 
Wis 
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here it is! 


A COMPLETELY NEW APPROACH TO 
OVERALL LIGHTING... 


area illumination 


NOW .. . advanced design fulfills all the possibilities 
and benefits promised by overall lighting! Smithcraft Are@ 
Mlumination is a complete fluorescent lighting system free 
from all the limitations and mechanical difficulties of pre 
vious attempts, yet it is not “custom built” to each instab 
lation. Skillfully engineered with unbelievable simplicity, 
Smithcraft Area illumination when installed becomes @ 
lighting “fixture” of limitless dimensions, shapes and pate 
terns with unrestricted selection of shielding media and 
varied intensities within the system. For those who pla 

recommend and install, here is an important new tool and 
business-producer; for the user, Smithcraft Area Iilumin 

tion opens up exciting new possibilities for effect conbiedll 
with illumination of unequalled quality. 


To the architect, Smithcraft Area Illumination presents a new opportunity for 
freedom of expression in the integrating of lighting interiors within interior designy 
Here is freedom of choice with no restrictions as to size, pattern, intensity, shields 


ing, ond periphery. ‘ 


J 


Engineers can now specify and get any required level of intensity. Or different 
intensities for different sections cf an installation may be recommended to permif 
optimum usage of store or office areas. Alternating light, rows of lighting, 
banks of lighting are possible because of flexibility of switching and a speciall 
designed wiring system. 


Ease and economy of installation are truly amazing! Smitheraft Area Illumination 
is actually installed in far less time than any combination of ceiling and illumination 
currently available. No careful dimensioning is required and no special tools, 
rules, or gadgets. From the time the hangers are in position on the ceiling to the 
finished installation, only a water level and small screwdriver are required. 


For those who own buildings and businesses of many kinds, Smitheraft Aree 
Ilumination is a profitable and practical investment. Versatile and adaptable, 
here is highest quality illumination combined with appearance and effect that 
sells and produces. Its ease of maintenance and adaptability to future plans and 
developments are factors that interest any businessman. Yet, its initial cost is 
comparable to that of a suspended ceiling and troffer system. 


LIGHTING DIVISION 


Send now for fur- 
ther information 
on Smitheraft 
Area Illumination. 
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TURRET* 
LAMPHOLDERS 


Buyers look for these features 


EASY RELAMPING — To relamp G-E Turret lampholders, maintenance 
@ men simply push lamp against either spring-backed contact plate, slip 
other end in place. 


TOUGH CONSTRUCTION = Steel Turret lampholders don’t crack or 
@ break during relamping. Lamp and starter sockets take rough handling, 
are built for hard usage. 


SURE GRIP — Spring-backed contact plates of Turret lampholders keep 
@ lamp pins fixed positively in position. No lamp safety-guards are required. 


SMART, PRACTICAL SHAPE — Flush back of Turret lampholder makes 
@ neat, finished end-plate for fixture—eliminates need for extra trim. It 
permits mounting fixtures end-to-end for continuous lighting installations. 


Turret lampholders offer all these features—plus the value of the General 
Electric name. So specify the brand in biggest demand—G-E Turret lamp- 
holders. For further data, write Section Q17-687, Construction Materials 
Division, General Electric Company, Bridgeport 2, Connecticut. 


*Regitered Trademark of General Flectric Company 


Goo CAR pow 
GENERAL ELECTRIC 


ILLUMINATING ENGINEERING 


THIS SIMPLE ACTION 
of Turret lampholders is fast 
becoming a must with users 
of fluorescent lighting. PUSH 
—and the lamp depresses the 
spring-backed socket. TWIST 
—and the pins are seated. 
POP — and into place goes 
the new lamp. The entire re- 
lamping operation can be 
done in a matter of seconds. 
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Diffused Lighting... 
with PLEXIGLAS 


You may well think you are under a naturally-lighted skylight 
when you visit this gallery at the Museum of Fine Arts 

in Boston. The effect, however, is obtained by the use of 
translucent white diffusing panels of PLexicias acrylic 

plastic, mounted below fluorescent lamps. 


PLEXICLAS luminous ceilings provide high quality lighting in 
eight new exhibition rooms at the Museum. The totally diffused 
illumination is free of shadows and reflected glare. The effect 
of daylight, the most desirable condition for human vision, 

is achieved and the disadvantages of depending upon natural 
light, with its constantly shifting values, are eliminated. 


The even spread of artificial light across the PLEXxIGLAs 
surfaces and the absence of visible lighting fixtures make the 
luminous ceilings architecturally appealing. Higher light 
intensity and full color values for the paintings are supplied by 
directional louvers and recessed spotlights. 


PLEXIGLAS luminous ceilings satisfy the requirements of 
architects and lighting engineers for low brightness ratios, 
high illumination levels, excellent diffusion, and fixture-free 
appearance. In addition, the lightweight yet strong diffusers 
are removed easily and safely for cleaning and for access 
to the lighting source, resulting in a sustained high level 
of lighting performance. 
If you have a lighting problem, investigate “daylighting” 
with a PLexicias luminous ceiling. We will be glad to send 
= technical details about the installation shown above. 
rite for them. 


ROHM HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
principal foreign comnirers 


PLEXIGLAS is trodemort, U.S. Pot, Of. ond 


Consdien Distributor: Cryste! Gloss & Plostics, 
130 Queen's of Jervis Street, Toronto, Ontarie, 


: 
Special Golleries, Museum of Fine Arts, Boston, 
Boston. Iiluminoting engineers: Thompson Engi- 
tesy of General Electric Company. 
CHEMICALS FOR INDUSTRY ¥ 


HEAVY-DUTY 
DAY-BRITE CONSTRUCTION 


PLUS 


FOR INDUSTRY 


.. the first practical answer to 
industry’s need for comfortable lighting 


Number one consideration in industrial lighting has always 
been rugged, durable construction . . . often at the expense of 
comfortable illumination. But in the past Day-Brite has 
consistently demonstrated that highest standards of lighting and 
highest standards of construction can be combi 

Now, after two years of research and study, we're ready to 
announce another great advance in industrial lighting 

To give industry even more comfortable and vision-saving 
illumination, Day-Brite has completely redesigned its famous 
Day-Line industrial line. The new CFI Day-Line is comfort 
engineered to give 10° upward light distribution 

and put an end to the harsh brightness contrasts and dark 
ceilings that hamper workers. 

Now, workers can enjoy freedom from irritation and nervous 
fatigue due to eyestrain. Now, management can reap the 
benefits of more production, less work spoilage, higher employee 
morale and lower accident rate. 

All the familiar Day-Brite features are still there, of course— 
die-tormed heavy gauge steel construction, porcelain enameled 
reflectors, vibration-proof Turret sockets. And yet, CFI Day-Line 
prices are actually lower . . . actually mean substantial 

savings on industrial lighting installations. 

See the Day-Brite distributor nearest you. Get the facts about 
this newest advance in plant lighting. Day-Brite, Inc., 

5432 Bulwer Avenue, St. Louis 7, Missouri. In Canada: 
Amalgamated Electric Corp., Led., Toronto 6, Ontario. 
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PUBLICATIONS tic 
ILLUMINATING ENGINEERING SOCIETY 


These publications summarize the studies and conclusions of technical committees of the 
Illuminating Engineering Society over a period of years. They contain the latest available infor- 
mation about many aspects of the art and science of illumination. and include details of applica- 
tion as well as lighting technique. Each publication listed here carries the authority and 
approval of the Society. 


These Society publications are available in single copies for information and for lighting 
reference book shelves or in quantity for educational or other distribution. Each publication is 
numbered for ordering when using the coupon printed on the back of this page. 


(1) LES. LIGHTING HANDBOOK, Second Bdition qi) WOOLEN AND WORSTED TEXTILE 
Detailed treatment of lighting for opening and grad- 


ing, carding, spinning, weaving, and perching. Data is 7 


BRAND NEW! One volume, 987 pages. Published 
1952. Complete revision of first edition includes basic 
information on all phases of lighting practice and tech- 
nique, based upon recently Goveloped santacés. Con- (12) LIGHTING FOR MACHINING OF SMALL METAL 
tains 18 technical reference and a ti cti 
aggeniices of seguiasty used; Analysis of factors affecting visibility of convex scales, 
655 photos, drawings, lighting tables, charts; fully 
cross-indexed .. . over 4500 items. For use of lighting 
engineers and specialists, consultants, architects, de- 
signers ... all who pian, install and manufacture 
lighting systems and equipment. 


also applicable to other types of textile mills, 


steel rules, scribed matks, center punch marks, concave 


specular surfaces, plane and convex surfaces; general 


shop lighting; and supplementary lighting for various 


measuring instruments, bench work, machine tools, and 


inspection of polished surfaces. 


(13) LIGHTING FOR FLOUR MILLS (1949) 
Close-up photos of visual tasks and levels and quality 


$8.00 per copy: $640 in lots of ten or more. Add 50c for shipment 
abroad. 1.8 .N. Members are entitled to one copy of the Handbook at of illumination for roll, sifter and purifier floors; pack- 
$3.50 unless previously ordered 


ing areas; and product contro! stations. 


These booklets contain the latest official LE.S. lighting search on general supplementary artificial lighting and 
recommendations; illustrated with charts and photographs. daylighting for tasks common to all types of canneries. 
Also treated are light sources and equipment suitable 
(2) BOME LIGHTING Recommended Practice (1947) 
for installation in eanneries; sanitation and safety; and 
(3) OFFICE LIGHTING Recommended Practice (1947) adequate electrical wiring. 
4) STREET AND HKIGHEWAY LIGHTING American Stand- 
«sen (5) LIGHTING FOR BAKERIES (1950) 
Committee study report on baking industry; complete 


Lie PRACTICES 
(s) =TING FOR STORES AND OTHER with photos and drawings of typical floor arrangements 
MERCHANDISING ARBAS (1948) 


and lighting layouts; paint color for visual environment; 


LIGHTING American Standard Practice use of day lighting; lighting levels for various depart- 
ments; maintenance. Also use of ultraviolet. 

(7) LIGHTING Recommended Practice (1950) Rookletse (11) to (15) available at each: quantity prices 


DAYLIGHTING Recommended Practice (1950) upon request 
SPORTS LIGHTING Becommended Practice (1951) 
Beokirta above availeble at 50 conta per copy or in quantity OTHER COMMITTEE REPORTS 


as follows: fret 4 copies, 50¢ each; neat 20, 25¢ each; all 


(16) ART GALLERY LIGHTING (1945) 

(20) INDUSTRIAL LIGHTING American Recommended Completely illustrated guide to lighting exhibits of seulp 
Practice (1942) ture and paintings. 50¢ per copy; quantity prices upon 
Piret 10 copies, 25¢ each; next 40, 20¢ each; all over 50 copies, request 
15¢ each 


REPORTS ON LIGHTING IN INDUSTRY a7 —ae OF CENTRAL STATION PROPERTIES 


Lighting recommendations for contruol and load dispatch 


Lighting recommendations based on recent studies (re- 
search, surveys of current practice, and experimenta) instal- 


rooms, ‘Oe per copy; quantity prices upon request. 


lations) of the 1.E.8S. Committee on Lighting Study Projects (48) TRANSPORTATION LIGHTING (1951) 

in Industry; completely illustrated. Contain analyses of see Interior lighting for buses, streetears, rapid transit and 
ing tasks; recommended quality and quantity of lighting; railway trains. 25¢ per copy; quantity prices upon re 
and suitable lighting methods and systems for both general quest. 


and supplementary lighting. (over) 
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PUBLICATIONS OFFICE 

ILLUMINATING ENGINEERING SOCIETY 
1500 Broadway 

New York 23, N. ¥ 


[_) My eheek (money order) is enclosed. [) Bill me 


Item No Name 
copies 
copies Company 
copies » 
Street 
copies 
copies City 


Indicate publications ted by b 


CONTEMPORARY IN MODERN AND 


LIGHTING 
TRADITIONAL INTERIORS (1951) 
(4 page report combines recommended residence light 
Report written in 
illustrated. 130 


as) 


ing with good decoration techniques 
laymen’s language and is completely 
large scale phetographs and drawings show interiors 
aud sketches of construction details using light and 
color in different home surroundings, Colonial to Modern 
Covers beth installed luminaires and portables, with 
eeparate chapters for cove, recessed, win low and wall 
lighting 


ceiling fixtures and wall brackets; portable 


smps; use of fluorescent tubes, ete. Available at $) 
per copy; quantity prices upon request 
(20) CURRENT LIGHTING PRACTICE FOR TELEVISION 
PRODUCTION (1951) 
Lighting practices currently in use in television studios 


le per copy; quantity prices upon request 


| 
(a1) VISUAL ACTIVITIES IN THE HOME 


Location and extent of the associated areas to be illumi 
nated. Shows by means of dimensioned sketches where 
representative working planes are located in the home 
with reapeet to furniture and lighting equipment. Will 
aid lightmg designers in measuring equipment perform 
ance, lighting engineers in lighting installations; home 
owners in locating portable lamps for optimum illumina 


tron. Je per copy; quantity prices upon request 


LIGHTING DATA SHEETS 


Photographs, drawings and engineering data on actual 
installations. Sheets punched for binders, available on light- 
ing for metalworking, textile, automobile and other indus 
tries; schools; stores; offices; drafting rooms; churches; audi 
toriums; banks; museums; residences; indoor and outdoor 
recreational areas; and street and highway lighting. 


I'rinted on heavy paper, punched for binder, data sheets are 
an excellent ‘‘idea’’ file for lighting people and architects; 
ideal for promotional distribution by manufacturers and power 


~ompanies. Quantity prices upon request. 


Mew 24-sheet Series should be ordered now 
for immediate delivery of fret & sheets. Renew 
your subscription today. 


(22) SERIES KVIl—Subscription for 24 sheets—$1.25 
Delivered throughout year; first group of eight (8) sheets 
now available; balance in two mailings before January 
1953 

(=) through ZVI-—24 sheets each—$1.25 per 
series. 

(94) MOME LIGHTING DATA SHEET PACKET 
Outstanding ideas for lighting various areas in homes 

e1.25 New Home 


10 sheeta 


sheets Lighting Supplement 


Packet 


Please send me, addressed as below, copies of L.E.S. Publications which I have indicated by number. 


. Print or type name and address. Clip out and mail. 


LIGHTING COURSE MATERIAL 


(26) 


(27) 


MEASUREMENT OF LIGHT 


(29) 


q31) 


Date 


1 BS. Section 
or Chapter 


Zone State 


SPECIAL DATA SHEET SINDER 
New style, durable loose-leaf binder bound in blue 
fabrikoid and attractively stamped in gold. Single 
binder $1.50; in lots of 25 or more, $1.25. 


EXPERIMENTS WITH LIGHT 
Practical problems suitable for high school science 
classes. 25¢ each. 


LIGHTING FUNDAMENTALS 
Lithograph outline for a one semester introductory light 


ing course suitable for college students or adults. $1 
each; 10 or more, 75c. 


LIGHTING DESIGN PROBLEMS COURSE 

Lithograph outline and data sheets for a one semester 
course to follow “Lighting Fundamentals.” Sections 
on illumination design methods, brightness ratio cal- 
culations, light sources, color in illumination, fixture 
design evaluation, evaluating lighting installations in 
the field, bactericidal and infrared energy, and design 
of installations for office, store, school, industrial and 
floodlighting. $1.50 each; 10 or more, $1.25. 


TESTING FPROCEDURES FOR ILLUMINATION 
CHARACTERISTICS (1948) 

Five committee reports in one volume: guides to test- 
ing fluorescent lamps and luminaires, and street ligat- 
ing luminaires. $1 per copy. 


STANDARD METHOD FOR MEASURING AND RE- 
PORTING ILLUMINATION FROM ARTIFICIAL 
SOURCES IN BUILDING INTERIORS 


What to guard against in choosing instruments, where 
test stations are located and how to take readings. 10¢ 
each. 


FOOTCANDLE SURVEY Ge) FOR ARTIFICIAL 
ILLUMINATION In 
For use with (30) above, 2e each. 


LIGHTING EQUIPMENT ENGINEERING DATA 
SHEET 


For equipment manufacturers and testing agencies fer 

use as a guide in preparing forms for presentation of 

photometrie and other pertinent data on lighting equip- 

ment. Also helpful to equipment purchasers as basis 

for required data. 10c¢ each. 

GUIDE FOR PHOTOMETRIC TESTING OF FLOOD- 
BEAM 


LIGHTS OF 10 TO 160 DEGREES TOTAL 
SPREAD (1951) 90c per copy. 


GUIDE FOR OUTDOOR ILLUMINATION TESTS 


2he per copy; quantity prices upon request. 
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Al Museum 


Chooses Lighting Artistry by 
LITECONTROL 


JOB. Art Museum of New Briton institute Steniey Wing, New Britain, Conn 
ARCHITECT. Delbert K Perry & Anociete, John Perry, New Britein, Conn 
ELECTRICAL CONTRACTOR. Peterson Electric Co. New Britoin, Conn 


FIXTURES. 30 Specie! No F74 Aatures 


4 Special 4-iemp corner mitred Axtures 


LAMPS. Stonderd worm white Auvorescent 


AREA. 32° 60 « 12’ coiling height — 1.920 savore feet 


WATTS, 6,500 
WATTS PER SQUARE FOOT, 3.3 


AVERAGE INTENSITY ON PAINTINGS, vertice! piene (outside row of lomes 
only) 20 footcandies in service (With all tomes on! 32 footcandies 


Here paints the magic brush of light 
...custom-tailored by LiTECONTROL 
... by the ingenious modification of 
tandard Li ol fixtures. 

But because they are crafted by 
lighting artisans ...and made in many 
styles and designs . . . LireCONTROL 
fixcures provide installations which 
are ‘standard” in price only, definitely 
custom in appearance and performance. 

Problem here was to enable paint- 
ings on wall to be featured or, when 
desired, to permit featuring of floor 
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displays (see small photo). Planned 
Lighting by Litecontrol provided fix- 
tures with outside lamps operating 
independently of inside lamps, with 
light shielded by a vertical baffle. 
Thus, the outside row alone evenly 
illuminates the paintings around the 


walls, or the inside row alone can be 
used to highlight center displays. 
Note how the fixture row follows the 
room contour, even at the mitred 
walls, for evenness of illumination. 

On your next lighting problem, call 
in LITECONTROL — and save. 


LITECONTROM 


LITECONTROL CORPORATION, 3% Pleasant Street, Woterto 
AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY 1 
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NEW EQUIPMENT DATA 


AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENCINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 2-cent postcard addressed to 
Publications Office. 


} Folder about company’s “Chieftain’ 


line of commercial fixtures gives full 
letaile as to specifications for bi-pi 
and single pi imp fixtures and covers 
components and finish of the line. Gib 
son Manufacturing Co., Atlanta, Ga 


Four page folder shows in detail the 


laviighting function of each of the 
three ght directing and 
liffusing functional glass blocks and the 
five PS fa tional glass blocks Data 

ide recommended elevations for the 8 
i” lew plion ar laviighting 
performanes Pittsburgh Corning Corp., 


show 
Luminous Ceilings Ine., Chicago, 


3 New catalog supplement, contains 
eight pages desenbing company’s line 
eral specifications for 31 types and fe 
tuile f lering special carved letter 
er Bros, Ine Hrookiva, 
4 Bulletin No. S452 announces new 
fluores nt bh ontal eontinuous “T 
ights f eervies station lighting, 
Series GO00, consisting of two basie 30 


wide fixtures, installed separately or in 


series Hooklet leseribes color and 
t shes « well as other spect 
fient Light Coe, Onl 
lark, I 

tin lists «a new line of 14 
ght “| sities if this company, 


fuorescent desk lamp, kiteher 


installation 


Jefferson Electric Co., 


porating the 
socket feature. Luminaires are available 


eml 


photographs are shown. 
Bellwood, Il. 


Bulletin 131 in full color deseribes 
“Vogue Lites” made by this company 
direet and indirect lighting, incor 


able 


universally adjus 


variety of colors and incorporate 


1 new mounting bracket. Swivelier Co., 


New York, N. Y 


Right page folder deseribes “Acusti 
Luminus” ceilings, illustrates numerous 
installations, and furnishes technical data 
about this type of lighting job. Photos 


U.L. results under fire conditions 


Bulletin deseribes “Dyna-Ray” spot 
light for use in industrial and commer 


“trouble spots” requiring a high 


intensity coneentrated local lighting; 
shows the three spot shapes available 
and suggests various installations. Dor 
mitzer Eleetrie & Mfg. Co. Ine., Cam 
bridge, Mass 


Four page brochure in color covers 


company’s complete line of exit light 


units, edge-lighted or with diree 


tional globes as well as vapor type light 
ing units. MePhilben Mfg. Co., Brooklyn, 


iSpage booklet entitled “Faets 


About Cold Cathede for Sehool Light 
ing” covers briefly development of this 


fixture | tal fluorescent luminaire of lighting and then deseribes in 
for various loeal lighting as well as stallation data from schoo! lighting in 
thers Mitchell Manufacturing Cv. Detroit, Mich. Shows various types of 
hieng ! cold eathode fixtures. Illuminating En 
G Wixteen-page Bulleti 521-5 illus gineering Co., Hazel Park, Mich. 
ates and leseribes newly revised 68-page catalog No. 52 shows this 
transformers by this company, shows company’s complete line of luminaires 
ndeer and ittloor types for operation for commercial, industrial and institu 
f 400 watt mereury lamps, Tech tional installations, including fluores 
eal data and specifications as well as cent, slimline and incandescent; gives 


Offer good for two months 
Circle numbers wanted. Enter name and address. Clip out and mail. 


ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway 
New York 23, New York 


Send me items circled below 


123456789 10 11 12 13 14 15 16 17 18 19 20 21 


Name 


Company 


Street 


Zone 


(ity 
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State 


lighting data, typical curves and co 
efficients of utilization as well as instal- 
lation information. The Kayline (Co. 
Cleveland, Ohio 


13> Bulletin DS51N details advantages 
of company's line of standard non-inter- 
locking type of light dimmers, and con 
tains photographs, circuit diagrams, 
outline dimensions and descriptive ma- 
terial on manual and motor-driven as- 
semblies. Selection chart provides spe- 
cifie information on each type. Supe- 
rior Electric Co., Bristol, Conn. 


14 Eight-page 51-28K in color shows 
“Silver-spot” and “Silver-dot” recessed 
incandescent downlights. Folder gives 
illumination data, installation and sug 
gests various commercial! and residen 
tial applications. Skylike Lighting, Inc., 
New York, N. Y. 


Bulletin describes and illustrates 
mereury plunger remote control relays 
especially for street lighting. Standard 
30 amp. relays mounted in weather 
proof housing may be had in a variety 
of types and for either normally open 
or closed pilot circuits. Also contains 
complete specifications. H-B Instrument 
Co., Philadelphia, Pa 


16 “War on Waste” file folder eon 
tains data needed to apply planned 
cleaning program and two group re- 
placement plans for fluorescent and 
incandescent lamps. Program equips 
maintenance men with engineered seale 
for determining proper cleaning cycles 
to increase lighting equipment efficiency, 
Champion Lamp Works, Lynn, Mass. 


17 Eighteen-page booklet B-5428 on 
airport lighting equipment selection and 
electrical requirements also presents 
several typical wiring diagrams for 
runways and taxiways, suggests appli- 
eations and «accessory apparatus if 
needed, Westinghouse Electrie Corp. 
Pittsburgh, Pa 


18 Bulletin covers company’s new 
2450 recessed incandescent downlight, 
gives specifications on installation and 
suggests various applications in hospi 
tala, stores and other locations. Pitts 
burgh Reflector Co., Pittsburgh, Pa. 


19 New two-color 36-page catalog il- 
lustrates company’s various types of 
fluorescent and incandescent luminaires 
for commercial, industrial and other in 
stallations; gives complete specifications 
including lighting curves and coeffi 
cients of utilization for each model. 
Also shows luminous ceiling. Leader 
Electric Co., Chieago, I. 


20 Smal! fluorescent fixtures called 
“Lite-Mite” for use where high-inten 
sity fluorescent localized lighting is 
specified are covered in new catalog 
showing several types and suggesting 
various applications in industrial and 
laboratory fields. Stocker & Yale, Ine., 
Marblehead, Mass. 


21 Home lighting is the subject of a 
new 20-page booklet entitled “A Method 
for Predicting General Lighting Leve!s 
in the Home.” Booklet gives a non 
technical discussion of lumen method and 
how it can be used by home lighting 
specialists; includes suggested on the job 
worksheet form. Westinghouse Electric 
Corp., Lamp Div., Bloomfield, N. J. 
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you can exactly the units you need 


You can get precisely the luminaires you need for any school, hospital, office 
or store installation from the nearly 300 different FLEUR-O-LIER 
fixtures made by 22 leading manufacturers. 


AND ON EVERY UNIT YOU SPECIFY, YOU GET 
THESE EXCLUSIVE FLEUR-O-LIER ADVANTAGES: 


1. The FLEUR-O-LIER Index System 2. Complete photometric test data 
Rating. This evaluates illuminating including distribution curves and 
characteristics, shielding, brightness, etc. coefficients of utilization. 


3. Certification. Electrical Testing Labora- 4, All FLEUR-O-LIER fixtures use 
tories certifies the units comply with Certified Ballasts and Certified 


rigid specifications covering electrical Starters. 


and mechanical construction. 


is essred when you spcty FUUR-O-UER 


FLEUR-O-LI 


= 
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list of Flewr-O-Lier Cleveland 15, Ohio 
Index System. monutocturee who with Fleur O lier yequrements 
JUNE 1952 833A 


ART METAL 
releases its 
creative ideas on 
INCANDESCENT 
LIGHTING 


These new products attain a dis- 
tinction of imaginative design 
and purposeful performance 
through ART METAL's engineer- 


ing vision and experience. 


tHE ART METAL company 


CLEVELAND 3, OHIO 


Manufacturers of Engineered Incandescent Lighting 


ILLUMINATING ENGINEERING 
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5 years of General Electric research 
produce a better base for lamp bulbs 


FOR OVER 40 YEARS, lamp bulb bases have 
been made of brass. Actually, aluminum—the modern 
metal—is one of the best conductors of electricity 
known. It would have been used for lamp bases 
long ago, but no one could develop the necessary 


techniques to adapt it to this use. Now, 5 years of 
General Electric lamp research have solved the prob- 
lem. The new G-E aluminum bases look better, 
cleaner, on incandescent as well as fluorescent lamps. 
It’s another achievement of G-E lamp research. 


You can put your confidence in— 


GENERAL ELECTRIC 
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Announcing the Ultimate in Creative Recessed Lighting 


uni-flow fluorescent troffers 


Here is a picture preview of the MITCHELL UNI-FLOW 
Fluorescent Troffer . . . completely new . . . dramatically 
different and superior . . . years ahead of anything in the 
recessed lighting field. What you are looking at is the 
result of two full years of development work that has paid 
off in a product so advanced and improved that the 

when you plan for the best architects, contractors, utility men and wholesalers who 

in recessed lighting, have had an opportunity to examine it, say 
it unanimously: “This is 

y uni-flow If you are now planning a recessed lighting installation, 
you owe it to your customers, your clients and yourself 
to learn the full facts about MITCHELL UNI-FLOW. 

Write, phone or wire today for the most important news 
in recessed fluorescent lighting. 


MITCHELL MANUFACTURING COMPANY, 2525 N. CLYBOURN AVE., CHICAGO 14, ILL. 


In Canada: Mitchell Mfg. Co., 19 Waterman Ave., Toronto 


Send forit! 


ILLUMINATING ENGINEERING 


| —the lid is off the most important news in lighting today! | 
| : 
-- 
$71 ‘ 


YOUNG LIGHTING SALES ENGINEER 
Veteran Seeks conmection with otility com 


pany or facturer Col 


sredust, age 54. married: will travel or re 
locate, bat prefer East. Pour years’ experience 
im lighting and electrical field: now with ead 
ing menufacturer Architect and con 


sulting engineer contacts. Resume on request 
Address Box 163, Publications Office, Mami 
hating FE neering Society 1860 Broadway 
New York 25. N.Y 


REPRESENTATION OFFERED 
Chicago territory sales engineer offers exclusive 
services to recognized manufacturer of quality 
commercial and industrial lighting equipment 
Well known to electrical trade and architects 
Replies will be treated in strict confidence 
Address Box 164, Publications Office, 
nating Engineering Society, 1860 Broadway 
New Vork 23. ¥ 


REPRESENTATIVES WANTED 
Incandescent. fluorescent. infra-red heat. photo 
flood and photo fash lamps. Also renewable 
cartridge and plog fuses, solderiess wire cor 
nectors and fluorescent starters. Many choice 
territories available. Addresx Box 1466, Publi 
eations (Office, Illuminating Engineering So 


ety, 1860 Broadway, New York 23, N. ¥ Make Your Own Comparison — > 
SALES REPRESENTATIVE ANTED 
The Miller Company ix sales Check the FACTS—Only 


force. and agency contracts are available for 


the following territories 

Memphis Territory 

lown & Nebraska Territory 

Representatives interested in an agency or com Nine major design and construction features 
mission basis are invited te communicate with— vital to top-fisghs transformer service, economy, 


and ideal lamp operation are listed below. 


Meriden. Connecticut Modern up-to-date Jefferson Transformers in- Jetterson Transformers ore 
corporate every one of these features to give Quickly converted te pole-tep 


WANTED—JUNIOR APPLICATION you ummatched value in every detail. 
ENGINEER 


Would you like to round out training in light 
ing Engineering under one of the foremost 
engineers im the field! 

The Chief Application Engineer of The Miller THE WINE MAJOR FEATURES 
Company, Mr. G. W. Beals, has « position open 


os his assistant. The Miller Company being 
the oldest and one of the largest manufacturers Oo Press-fit riveted core YES YE S 


in the lighting industry can offer a very bright 
future to the man qualifying 
We desire a man. 24 to 30 vears old. with a 
pleasing personality and a background of elec 
trical and illuminating engineering. The work 
is fascinating, the pay is good, and the train 
pointed toward « position as field Sales 
Engineer. Please write, stating your qualifica 
tiens, to Mr Beals attention 
The Miller Company 
99 Center Street 
Meriden. Connecticut 


YES 


Color coded ond togged leads YES 


YES YES 


designation 
golvanizing on all ovt- YES 


YES. 


Selidly welded mounting bracket YES 
with locking holes plus key slot 

Universal Pole-Top Adaptor for 
2-4" O.D. Poles stock reduc- YES 
ing feature) 


LIGHTING SALES 
ENGINEERS 


With following among whole- 
salers and architects. Terri- 
tories open are Colorado, Ne- 
braska, Western Penna, and 
West Virginia. To handle a 
quality line of engineered 
fluorescent and slimline fix- 
tures which are well accepted 


and competitively priced. 


For complete details and data on 

both outdoor and indoor type ELECTRIC COMPANY 
complete details. Replies held Jefferson Mercury Lamp Trans- 

Bellwood, Illinois 

Address formers, write for 16-page illus- 

- > ted lletin 521-5. A copy is 

Box 165, Publications Office, wn Bu 

yours on request. 

Illuminating Engineering So- eFER SN 
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in strict confidence. 
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bi the corty 1900's 
Roosevelt was president and the shovels were 
digging down in Panama, on enterprising 
young man set himself up in the lighting busi- 
ness in Chicago. He had but three business poli- 
cies... first, to make the finest fixture possible 
second, to sell lighting performance . . . 
and third, to do this at on equitable price. 
Fifty years later SOLARLITE is still at it...with the 
acquired wisdom of an old-timer, but with the 
enthusiasm of a boy. Whot can we do for you? 
SOLAR LIGHT MANUFACTURING CO. 
1357 S$. Jefferson Street, Chicago, lilinois 


boy... 50 years old 


1.E.8. CERTIFICATES AND BADGES 


06 


Thos be corlify that 
John Doe 
A — of he 
Slaminatinn gl ring 

lhcoretwal and, (pracwal ye f lhe scence and art 
ff lununalion: 
KAA 


This is a facsimile of the official LES. membership certificate, actually mee- 
suring 11 « 14 inches. Grade of membership, “Associate Member” or 


“Member” and date of election are inscribed. Each certificate is signed by 


the President and General Secretary, and the official seal is affixed. 
Price $1.00 


The official emblem of the Society is available in 14k. gold, screw 
back lapel buttons, in miniature, 8/16” size, $3.50 each induding 
tax. Blue background for members; red for Associate Members 


Order from: 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway New York 23, N. Y. 


lamp spacing and shallow 
cross-section (only 4” deep) 
the 1260 series will do a bet- 
ter lighting job in low ceiling 
creas. Adequate knockouts 
ore provided for various 


slimline (200 or 430 MA). 


Tt 


SUNBEAM 
Company 


777 Gast term PLace 
ANOTLES 31. Case. 
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CHEAPER 


There will always 
someone to build them 


... it takes SKILL and 
EXPERIENCE to build them 


BETTER! 


Exery menufacterer, renerdless of the product be makes, knows thet in ene wey of another 
it is possible for one of hic competitors te reduce the quality of the preduct and sell ht at @ 
lower price. This is expecially true in the manufacturing of products in which the performance 
can only be exactly demonstrated with scientific instruments, For example; « Muerescent lamp 
ballast, alleged by the manufacturer, name plate to be « dual 40 watt design, but which” 
actually delivers 31.1 watts on the leading cireult and 39.4 watts on the leasing circuit and 
hae power factor of only 85.5°% te far below the minimum standards required for prepet 
temp operation. Ballast. with such sub-standard characteristics should be sold at scrap prices 
met at merely « few cents below the price of od bal 
We invite manufacturers whe want te build ity 

themselves how Acme Electric ballasts are com ly being improved thre research, how they 
are produced economically by modern manufacturing methods, how cach and every ballast te 
tested, te shew you our salvage department, which separates the copper, steel and compound 
for the serap market. Sure, we make « few mistaher—bat we doen't sell them. 


ures te vieit our plant and te see for 


ACME ELECTRIC CORPORATION 
296 WATER STREET CUBA, NEW YORK 
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A valuable, non-technical 
treatise prepared by Sylvania 
in conjunction with 
leading color analysts 


Here is one of the most complete and fascinating books on color and 
lighung ever printed 

Written in layman's language it explains inter-relation of light and 
color, Enables you to predict how colors ae under different light 
sources. Covers such subjects as Reflection a Absorption . . . Comple- 
mentary colors...Color temperature... How we see color. 

Shows actual color values best suited to each of Sylvania’s 7 different 
white-tone fuorexent tubes. 

lt explains color fatigue, color systems, color harmony and much 
other information of importance to architects, lighting men, and iaterior 
decorators. 

You'll agree this book is really an outstanding value. But, the supply 
is limited. Don't miss this offer! Mail the coupon and 50¢ for your 
copy NOW! 


FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES, LIGHT 
BULBS, RADIO TUBES, TELEVISION PICTURE TUBES, ELECTRONIC PROD- 
UCTS, ELECTRONIC TEST EQUIPMENT, PHOTOLAMPS, TELEVISION SETS 
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The RLM Standards Institute Announces its 


1952 ENLARGED EDITION 


of the RLM Specifications Book 


USEFUL 


UP-TO-DATE 
Twe New Rim 
Ne 4 RLM 300.1500-w Porcelain Enom- 
eled Reflectors for High 
Ne. 40 RLM 300-1500-w Aluminum Re- 
Mounting 


flectors for High 
HELPFUL 


RLM 48° CLOSED END UNITS 
‘ee-lamp 

RLM 48° OPEN END UNITS 


TWO-LAMP UNITS 


, 10 RLM 60° TWO-LAMP UNITS 
closed end 
8, 29 RLM 72° OPEN END UNITS 
end three-lamp 
Nes. 30, 31 RLM 96° OPEN END UNITS 
two and three lamp 


AUTHORITATIVE 


RLM DOME REFLECTOR 

RLM DEEP BOWL REFLECTOR 

RLM SYMMETRICAL ANGLE 

REFLECTOR 

= 18 RLM GLASSTEEL DIFFUSER 

Vike INFORMATIVE 
as y-to-Read, Itivetreted of the 
Bal Lebel”: The need for standards in 


Industrial Lighting History of the RLM 
Institute ww the RLM Inspection and 

gram works The im- 

portance of ete 


Pablished as a contribution to the advancement of the Science of 
Industrial Lighting, and as an aid to everyone who buys, sells, 
recommends or specifies Industrial Lighting Equipment. 


You are invited to obtain your compli- 
mentary copy of this latest reference 
work on industrial lighting equipment. 
Architects, lighting engineers, electrical 
contractors, etc. recognize the RLM 
STANDARD SPECIFICATIONS BOOK as an 
authoritative aid in the specification, 
recommendation and purchase of indus- 
trial lighting units. It is the only indus- 
trial lighting book which helps evaluate 
lighting units in terms of illumination, 
construction and performance standards. 
Further, the rim Specifications Book 
provides ready-made specifications which 
assure industrial lighting units that meet 
approved minimum standards of quality. 


The 1952 Edition is designed to be even 
more helpful. It contains newly-approved 
specifications and latest revisions, and 
for the first time, valuable coefficient of 
utilization and light distribution data. 
Thus the user has at his fingertips the 
complete picture on each rim unit. If 


your work is concerned with industrial 
lighting equipment, a copy of the 1952 
Edition RLM SPECIFICATIONS BOOK is 
available to you without cost or obliga- 
tion. Write rim Standards Institute, 
Suite 823, 326 West Madison Street, 
Chicago 6, Illinois, for your free copy. 
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NOW! Here, at last, is the 


COMFORT-BRIGHTNESS 
BALANCE 


long sought by Educators no forest of fixtures...neo annoying glare 
disturbing brightness... 


The dream of every educator ... more useable illumination with greatly improved 
comfort-brightness balance —is now brought to realization through Benjamin’s newest 
engineering advancement . . . the “Grid-Lite” Lighting System. 


“Grid-Lite”, through its translucent louvers, literally creates an entire ceiling of light... 
yet without involving excessive cost. 


The translucent louver not only provides proper shielding... but imparts a unique 
quality to the light that makes for ease of seeing ...a complete unawareness of high level 
lighting ...a sense of comfort which promotes attention and concentration. 


“Grid-Lite” triumphs over cost. It puts the entire system into a singte package ... ready to 
install. A descriptive bulletin is ready for at 
your inquiry. Write Benjamin Electric Mfg. Co., 


Dept. 1, bes Plaines, Illinois. 


A COMPLETE LIGHTING SYSTEM IN A PACKAGE 
READY FOR ECONOMICAL INSTALLATION 
sold exclusively through electrical distributors 
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